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ATROPHIC AND VASOMOTOR RHINITIS 


THE PHYSIOLOGY OF THE NASAL MUCOSA * 


SIMON L. RUSKIN, M.D. 


NEW YORK 


In a series of cases in which I gave injections into the spheno- 
palatine ganglion for relief from the painful syndrome of neuralgia 
of the nasal ganglion, following the injection I observed nasal con- 
gestion that lasted for a period of time varying from a few days to 
two or three months. At times during this period some of the 
patients suffered considerable discomfort from the persistent vasodila- 
tation present in the nasal mucosa. This would become particularly 
pronounced at night when the patient was in the lying position. I 
have also observed and have noted in a previous paper ' that, as a rule, 
on nasal examination patients suffering from neuralgia of the nasal 
ganglion presented a condition of the mucosa which I have continu- 
ously characterized as mild atrophic rhinitis; that is, the membrane 
seemed deep red and felt hard on palpation with the probe. The 
moderately blanched condition of the mucosa may be due fundamentally 
to the preponderance of influence of the cervical sympathetic with a 
continued state of vasoconstriction. 

It also occurred to me that in the more advanced state of so-called 
atrophic rhinitis there may be a profound and continued influence on 
the vasoconstrictor nerves, inducing a state similar to that of Raynaud’s 
disease in the extremities. The same influence on the mucus-secreting 
cells produces an abnormal inspissated type of secretion. The block- 
ing of the nasal ganglion by cutting of the vasoconstrictors would be 
equivalent to ramisection of the sympathetic for Raynaud’s disease as 
suggested by Royle? for the extremities. I therefore selected a typical 
case of atrophic rhinitis referred to me by Dr. R. Burton Opitz, that 
of a woman, aged 20, who since the age of 12 had been under treat- 
ment for ozena. She had no sense of smell. Nasal examination 
revealed foul-smelling, heavy crusts in both nasal fossae. The nasal fos- 
sae were typically wide, with ribbon-like turbinates allowing a complete 
view of the nasopharynx by anterior rhinoscopy. Roentgen exami- 


* Submitted for publication, Feb. 19, 1930. 

1. Ruskin, Simon L.: The Neurologic Aspects of Nasal Sinus Infections, 
Arch. Otolaryng. 10:337 (Oct.) 1929. 

2. Royle, N. D.: The Surgical Treatment of Raynaud's Disease and Similar 
Conditions, M. J. Australia 2:341 (Nov. 5) 1927. 
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nation was negative for sinus suppuration. The patient had been 
under my care for a period of eight months, but the customary meth- 
ods of treatment had been of little avail. On December 8, I made 
injections into both nasal ganglions by the posterior palatine route 
which I have described elsewhere.* Following the injection there was 
a gradual diminution of nasal secretion with a lessening in the amount 
of crusting. Subsequently, the tissues began to take on a pinkish color 
and to assume a fuller appearance. During the weeks following the 
injection the nose was kept clean by nasal irrigation twice daily at 
home with a volatile oil prepared from cajuput (aqueous), 15 drops to 
a pint of water. Treatment at the office consisted of spraying the nose 
vigorously with the same solution followed by a watery spray of a 
solution of pilocarpine hydrochloride, U. S. P. 0.010 Gm. to 1 drachm 
(3.75 cc.) of water. Two drachms (7.5 cc.) were sprayed into the 
nose at each treatment. After three weeks, it was apparent that the 
left side was improving more rapidly than the right. I therefore again 
gave injections into the right nasal ganglion. Within a few days after 
the injection the right side showed distinct improvement. At present, 
there is hardly any crusting on the left and only a small amount of 
crusting on the right. The foul odor has practically disappeared. The 
patient formerly suffered from an associated dry pharyngitis. At 
present she is practically free from any complaint referable to the 
pharynx. 


ANATOMY AND PHYSIOLOGY OF THE VASOMOTOR NERVES 


A brief review of the anatomy and physiology of the vasomotor 
nerves is helpful in understanding the rationale. Royle first pointed 
out that vasodilation followed the operation of sympathetic ramisection. 
It has been shown that there are two classes of vasomotor nerves, the 
vasoconstrictors and the vasodilators. The vasoconstrictors are sup- 
plied by the sympathetic nervous system, and the vasodilators are appar- 
ently supplied by nerves that travel with the sensory nerves but in the 
opposite direction. These have been called by Bayliss* antidromic 
fibers. The effect of cutting or blocking the sympathetic nerves is to 
cause a dilation of the small arteries and arterioles, but after section 
of the vasoconstrictors, a state of more or less contraction will still 
exist, which can be reduced still further by stimulation of the anti- 
dromic nerves. According to Bayliss, this moderate tone left by sec- 
tion of the constrictors increases in a few days and becomes nearly 
equal to the original tone in some weeks. In clinical experience, Royle 
found that the removal of the vasconstrictors leads to the immediate 


3. Ruskin, Simon L.: Contributions to the Study of the Sphenopalatine 
Ganglion, Laryngoscope 35:87 (Feb.) 1925. 

4. Bayliss, W. M.: The Vasomotor System, New York, Longmans, Green & 
Company, 1923. 


iy 
i 
a 


RUSKIN—ATROPHIC AND VASOMOTOR RHINITIS 691 


vasodilation of the peripheral vessels. Adson® and Brown® have 
shown that the evidence of increased blood flow persisted for at least 
six weeks in five cases of spastic paraplegia in which lumbar neurectomy 
had been performed for spasticity. They also observed that the tem- 
perature of the skin increased from 2 to 7 degrees following operation. 
Royle has observed vasomotor changes as evidenced by increased tem- 
perature in the lower limb after as long a period as three years. 

I am led to suggest that atrophic rhinitis, so-called ozena, when not 
due to sinusitis is a disease caused by the abnormal sensitiveness of the 
vasoconstrictor nerves resulting in a continuous or intermittent spasm 
of the smaller arteries and arterioles. It may be due to irritation of 
the nasal ganglion or it may be dependent on toxic, psychic or endo- 
crine influences similar to those in Raynaud’s disease. The changes 
in color apparent in atrophic rhinitis and the changes in character of 
the secretion are dependent on arterial constrictions. The atrophy of 
the bony structure of the nose is due to the deficient blood supply 
resulting from the difficulty of the blood in passing the small capillaries. 

The vasoconstrictors are more or less the continually acting prin- 
ciple of the nerve supply and are dependent on the sympathetic nervous 
system. These sympathetic nerve supplies are derived from the thor- 
acolumbar outflow and reach the nose by way of the superior cervical 
sympathetic and from there by way of the carotid plexus and the deep 
petrosal nerve to the nasal ganglion. It is therefore evident that to 
relieve vasoconstriction this pathway must be blocked, and one can do 
this at the nasal ganglion. Here there are both the vasoconstrictors 
and the vasodilators. It is interesting to note the effect of ramisection 
on healing in the laboratory animal as described by Royle. Immediately 
after the operation of ramisection, the wound is filled with serum, and 
healing is not so rapid as on the side on which operation has not been 
performed. In a few days, however, the picture is altered, with the loss 
of the acute vasomotor changes. The wound on the side from which the 
sympathetic nerves have been removed then heals a little more rapidly 
than that on the normal side. 

Unfortunately, in blocking the sympathetic at the nasal ganglion 
the parasympathetic with its vasodilator fibers is also blocked. This, 
however, leaves the vessels of the muscosa with a more relaxed tone 
than that existing with the overaction of the vasoconstrictors, and 
explains the relative improvement in the atrophic membrane. The 


5. Adson, A. W.: Results of Sympathectomy in Treatment of Raynaud's 
and Buerger’s Disease, Proc. Inter-State Post Grad. M. Assemb. North America 
(1927) 3:386, 1928. 

6. Brown, Langdon: The Sympathetic Nervous System in Disease, London, 
Henry Frowde, 1923. 
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spraying of pilocarpine hydrochloride on the mucous membrane seems 
to induce a more fluid secretion on the surface and is an aid in the 
lessening of crust formation. 

Just as interesting as the influence of freeing the atrophic nasal 
membrane from the vasoconstrictor action is that induced by section 
of the vasodilators in so-called vasomotor rhinitis. The vasodilator 
fibers, according to Miller,’ travel with the nervous intermedius of 
Wrisberg (the so-called sensory portion of the facial nerve) and leave 
the facial nerve to enter the greater superficial petrosal to reach the 
sphenopalatine (nasal) ganglion, from which the nasal mucosa receives 
its vasomotor supply. In the tonic or intermittent overaction of the vaso- 
dilators there is a boggy, bluish, pale membrane filling the nasal fossae 
and seeped in thin serous discharge. This appearance is common in 
allergic conditions and is variously diagnosed. When it is associated with 
specific sensitivity as demonstrated by skin tests, it is classed as hay- 
fever or protein sensitivity. When it is not associated with a specific 
skin reaction, it is frequently called vasomotor rhinitis. The observations 
on both nasal membranes are the same, and the interesting thing is that 
both react alike to blocking of the vasodilators. In both instances the 
nose becomes dry and the nasal passages clear. One interesting point 
is that in the apparently allergic cases blocking of the vasodilators does 
not completely remove the tendency to sneezing, although it does dimin- 
ish it. I believe that this is due to the continued action of the ethmoidal 
nerves which are not affected by the ganglion block. 

From the foregoing description one would be led to conclude that 
in this procedure there is an immediate remedy for relief from hay- 
fever and allergic nasal obstruction. I hesitate to make such a general 
statement. It is, however, apparently a fact, as evidenced by the num- 
ber of cases presented in this report. Although to my knowledge this 
report is the first to suggest the blocking of the vasoconstrictors at the 
nasal ganglion in atrophic rhinitis, it is not the first to suggest the block- 
ing of the nasal ganglion for hay-fever and vasomotor rhinitis. Green- 
field Sluder used the ganglion block for the latter condition a number of 
years ago. He did not employ it, however, for any large series of cases, 
because his nasal method of injection is especially difficult in an 
allergically obstructed nose. However with the use of the palatomaxil- 
lary canal route which I have introduced, this type of nose presents no 
particular difficulty. Injection into the nasal ganglion is a simple pro- 
cedure when the local anatomy is mastered. 

In the allergic states both nasal ganglions must be blocked simul- 
taneously. Following the injection of alcohol-phenol, the cheeks 
become somewhat puffy for a few days as after the extraction of a 


7. Miller, L. R.: Die Lebensnerven, Berlin, Julius Springer, 1924. 
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tooth. The dryness of the nose becomes apparent in about twelve 
hours, at times within one or two hours. The obstruction, however, 
returns to some degree when the patient is in the lying position because 
of the tendency for the blood to seep into the posterior portions of the 
turbinates by mere gravity. This condition disappears in a few weeks. 
I have used this method since 1927 and have, as a rule, not found 
repeated injections necessary. 

The two outstanding effects of blocking of the nasal ganglion in 
these cases are the diminution of the total volume of secretion, and the 
liberation of the mucosa from the overaction of either the vasodilator 
fibers, which induce nasal engorgement and rhinorrhea, or the vaso- 
constrictors inducing atrophy and crusting. The duration and occur- 
rence of this influence are dependent directly on the accuracy of the 
nerve block and the dosage employed. 

In the cases of nasal polypi there is a fairly distinct tendency for 


the polypi to atrophy, and in nasal cases with suppuration there is also 
a tendency toward diminution of secretion. 


The following are some reports of typical cases in which I have 
made injections. 
REPORT OF CASES 


Cas— 1—Miss R. L., aged 23, came to my office in September, 1928, com- 
plaining of profuse watery nasal discharge, sneezing, itching and tearing. Nasal 
examination revealed a deflected septum, bilateral ethmoiditis with polypi and 
diseased tonsils. Correction of the nasal septum produced only temporary 
improvement for about two weeks. On November 13, I blocked both nasal 
ganglions with alcohol. On November 15, the nose was completely dry, and 
the sneezing had stopped. The skin of the nasal vestibule, which had been 
almost continuously excoriated, had assumed a normal appearance. The nose 
has continuously stayed dry. I have demonstrated this case at several medical 
meetings. 

Case 2.—Miss La R., a nurse, aged 30, came to my office on March 19, 1928, 
complaining of nasal obstruction, watery nasal discharge and sneezing inter- 
mittently for the last ten years. Various attempts at desensitization had been 
made without avail. Nasal examination revealed the typical pale engorgement and 
discharge seen in allergic cases. At that time I was not certain of the result of 
injection into the nasal ganglions in these cases, and so I blocked one side only. On 
March 21, I blocked the left ganglion and was pleased to notice the drying 
of that side. The patient requested that the right side be blocked also; so on 
March 27, I made an injection into the right side, which resulted in total freedom 
from the nasal obstruction and discharge. To the present date she has had no 
recurrence, 

Case 3.—Miss F. came to me from Paris in 1928, where she had had nine 
nasal operations for nasal obstruction, rhinorrhea and sneezing. Nasal exami- 
nation revealed that a bilateral ethmoidectomy had been performed, with a recur- 
rence of nasal polypi. I made injections of alcohol into the nasal ganglion. 
She had a fairly severe reaction with considerable edema of the cheeks. The 
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nasal obstruction and discharge, however, disappeared, and the patient returned 
to Paris two weeks later. I have since heard that she has had no recurrence of 
the original symptoms. 

Case 4.—Mrs. T. came to me in 1927 complaining of so-called hay-fever 
characterized by nasal obstruction, watery nasal discharge and sneezing during 
the late summer and autumn. I made injections into both nasal ganglions, with 
complete relief from the symptoms to date. 

Case 5.—Mrs. I., aged 33, was referred to me by Dr. K. She had suffered 
for several years from nasal obstruction, sneezing and watery nasal discharge. 
She had had several nasal operations, with no relief. I had skin tests made, 
and she was found not to be specifically sensitive, although the nose was 
allergic. She was given several injections in an effort to desensitize her, but 
she became discouraged and refused to continue with the treatments. On 
April 3, 1929, I made injections into both nasal ganglions, with almost imme- 
diate relief from symptoms, and to the present date she has had no recurrence. 

Case 6.—Mr. M. was referred to me by Dr. B. The patient complained of 
nasal obstruction, watery nasal discharge and sneezing. Nasal examination 
showed a prominently deflected septum, which I corrected by operation. This 
did not affect the sneezing or the rhinorrhea. Subsequently I made injections 
into both nasal ganglions. At the time of the injections, | had more difficulty 
locating the ganglion on the right than on the left side. Following the injec- 
tions, the left side became dry; the right continued to secrete, but to a lesser 
degree than formerly. 

Case 7.—Mrs. S. had been suffering for several years from nasal obstruction, 
sneezing and watery nasal discharge. She had been under the care of several 
rhinologists, with no improvement in her local condition. The appearance of 
her nose was typical of that seen in the usual allergic case. Injections into both 
nasal ganglions gave immediate cessation of the nasal discharge, marked lessening 
of the sneezing and improvement of the nasal obstruction. 


Case 8.—Mrs. S., aged 30, complained of nasal obstruction with polypi and 
profuse watery nasal discharge and sneezing. Injections into both ganglions 
made the nose dry within one day. I subsequently removed the polypi. 

Case 9.—Mrs. N. came to me from Pennsylvania, where for years she had 
been treated for hay-fever, with little or no relief. Injections were made into 
both ganglions eight months previous to the writing of this article, with complete 
relief from the discharge and a marked lessening of the itching and sneezing. 


Case 10.—Mrs. P. had been suffering for two years from typical attacks of 
hay-fever. She was definitely sensitive to ragweed and fish. Desensitization 
gave only moderate relief. Injections into both nasal ganglions gave immediate 
and almost total relief from symptoms. 


CONCLUSIONS 


Atrophic rhinitis when not due to sinusitis is a disease caused by 
the abnormal sensitiveness of the vasoconstrictor nerves which results 
in a continuous or intermittent spasm of the smaller arteries and arteri- 
oles. 

Vasomotor rhinitis is a disease similarly caused by the abnormal 
sensitiveness of the vasodilator nerves which results in a continuous or 
intermittent relaxation of the smaller arteries and arterioles. 
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Both the vasodilators and the vasoconstrictors of the nasal mucous 
membrane can be cut or blocked at the nasal ganglion. This offers a 
method of approach to the treatment of both atrophic and vasomotor 
rhinitis. It also suggests a method for the immediate relief from 
allergic states and so-called hay-fever. 

The report on atrophic rhinitis is necessarily a preliminary one, 
since I have only recently employed the method of blocking the vaso- 
constrictor nerves. In vasomotor rhinitis, however, I have been block- 
ing the vasodilators since 1927, and so I am able to present my opinion 
concerning the method of treatment in this condition as a more mature 
conclusion. 
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PHYSIOLOGY OF THE SINGING VOICE 


WITH SPECIAL REFERENCE TO THE RELATION OF RESPIRATION AND 


MUSCULAR PHYSIOLOGY * 


E. M. JOSEPHSON, M.D. 
NEW YORK 
AND 
MINNIE K. WILLENS, M.A. 
DENVER 


The muscular apparatus of the voice is generally regarded as being 
limited to the so-called intrinsic muscles of the larynx and the extrinsic 
musculature attaching to the larynx. The muscles of respiration are 
regarded as but secondarily involved in vocalization. The exact modus 
operandi of both mechanisms, in singing and speaking, has been an 
obscure matter. 

However true it may be that singing and speaking are matters of 
art, and that each person must attain for himself that technic which _ 
will give the best results, it seems obvious that a knowledge of certain 
fundamentals is requisite for proper training and instruction in order 
to eliminate, as far as possible, the “hit and miss” element in voice 
training. 

In the matter of the proper mode of breathing, for instance, there 
appears to be a considerable diversity of opinion and but little knowl- 
edge and experimental data. The lack of information regarding the 
interrelation of the respiratory and vocalizing apparatus has led to an 
extensive study of this subject. 

Before attempting to study the interrelation of respiration and 
vocalization, a clear concept of the two independently must be attained. 
As more or less accurate descriptions of the physiology of respiration 
are to be found in the textbooks, this subject will be omitted and the 
muscular physiology of vocalization will be considered. 

The essential organ of voice formation, the larynx, is movably 
mounted in the neck, suspended between five other movable body struc- 
tures: the lower jaw, the base of the cranium, the shoulder girdle, the 
spine and the trachea. The larynx has no one point of fixation, as has 
been assumed in the past, but has three movable points of attach- 
ment, all of which serve as primary points of fixation, in turn, in the 
process of formation of the various tones. With variations in the pri- 
mary points of fixation of the larynx by the extrinsic structure, the 
specific functions of the intrinsic musculature alters. Failure to take 


* Submitted for publication, Dec. 18, 1929. 
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into consideration this flexibility of function accounts for many errors 
in the description of the function of individual muscles of voice forma- 
tion and of phonation. 

The pitch of voice is formed by the interruption of the volume of 
expired air in the mechanism of the vocal cords. The vocal cords con- 
sist of fibrous bands enclosing muscles—the thyro-arytenoid muscles— 
which vary the size, the shape and the elasticity of cords, as in any 
string instrument. When the air pressure is constant, the pitch of the 
vocal apparatus may be varied in at least two ways: (1) by variations 
of the length of the vibrating string or cord; (2) by the variation of its 
specific gravity and its elasticity, which involves changes of shape and 
cross-section. The laryngeal mechanism utilizes both modes of sound 
production and permits a remarkable flexibility in the combination of 
these two modes. Corresponding with this flexibility and affecting its 
production, one finds flexibility of muscular mechanism. 

For the normal mechanism of interruption of the respiratory air 
column, which imparts to it the quality of pitch, corresponding with 
frequency, the highly complex thyro-arytenoid muscle is the most essen- 
. tial structure. The thyro-arytenoid muscle is somewhat peculiar in its 
structure in that it contains fascicles of fibers that are, in a measure, 
antagonistic in their action to other fiber fasciculi of the muscles. This 
is essential for complete control of the changes of contour, cross- 
section and elasticity requisite for voice formation. The thyro-aryte- 
noid muscles must, however, be regarded as but weak protagonists in 
voice formation because of their relatively delicate structure. Their 
action in affecting the length of the vocal cords must be regarded as 
secondary to action and relaxation of the more powerful antagonist 
muscles—the cricothyroid and the hyoid groups of muscles. A very 
important but heretofore unemphasized action of the thyro-arytenoid 
muscles is their action on the false cords and alteration of the con- 
formation of the ventricles, which play an important part in voice 
formation. 

The cricoid cartilage rotates on the thyroid cartilage. Contraction 
of the cricothyroid muscle results in a lengthening of the vocaJ cords, 
which must primarily result in lowering the frequency of vibration and 
the resultant pitch, unless there be an associated change in contour and 
tension of the cords. Under the same conditions, relaxation of the 
cricothyroid muscle has the reverse effect. The thyro-arytenoid mus- 
cles, by their muscular action, are enabled to shorten the cords on 
relaxation of the cricothyroid, thus raising their frequency of vibration. 


1. Josephson, E. M.: Physiology of the False Vocal Cords and Anatomy of 
Thyro-Arytenoid Muscle and of Thyro-Epiglottic Ligament, Arch. Otolaryng. 6: 
139 (Aug.) 1927. 
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With altered conditions of muscular balance the reverse effect can be 
obtained. 

The muscles attaching above the hyoid bone, the lower jaw and the 
tongue muscles, act also as indirect protagonists of the thyro-arytenoid 
muscles, for the larynx is elevated and the vocal cords indirectly short- 
ened through the ligaments attaching to the hyoid bone, the tongue, 
the arytenoid cartilages and the false cords (forming, in aggregate, 
the structures of the aryepiglottic fold). The muscles attaching below the 
hyoid bone, the sternothyroid and sternohyoid, are antagonist to the 
thyrohyoid and protagonist to the cricothyroid in that they relax these 
ligaments by drawing the hyoid bone and its attached structures, tongue, 
etc., downward and relax these ligaments. 

By the extreme action of the lateral crico-arytenoid and the inter- 
arytenoid muscles in the formation of the high tones, the effective 
vibrating length of vocal cord is shortened. 

The position of the larynx relative to the shoulder girdle and to the 
lower jaw is fixed, not only by its own musculature, but also by the 
muscles of the head and shoulder girdle (accessory muscles of respira- 
tion and the other muscles of respiration). Thus, when the shoulder 
girdle is elevated by the action of the scalene, trapezius, sternomastoid 
and other muscles, the resting position of the larynx is higher, and the 
tonus of the sternothyroid and hyoid and thyrohyoid muscles are 
decreased. Elevation of the shoulder girdle, as in chest breathing, con- 
stitutes, anatomically, a favorable condition for formation of the higher 
notes, with minimal strain and overaction of the suprahyoid muscle 
group. Vice versa, lowering the shoulder girdle, as in abdominal 
breathing, constitutes anatomically a more favorable condition for for- 
mation of notes of lower pitch. 

By the downward traction of the shoulder girdle, the effective down- 
ward range of action of the subhyoid muscles is increased and a greater 
lower voice range is made possible. 

An additional factor in altering the position of the larynx, and con- 
sequently the balance of its muscle groups, is the hitherto unstressed 
excursions of the entire bronchial tree in breathing, which carries with it 
the larynx. These excursions are maximal with diaphragmatic abdomi- 
nal breathing, in the downward direction; and maximal upward, in 
chest and shoulder-girdle types of inspiration. 

In practice, one finds that the larynx of the untrained singer exe- 
cutes a series of excursions in singing the scales with a single vowel, 
upward and forward for the higher tones, and downward and backward 
for the lower tones. In the formation of vowels in the conversational 
pitch, the larynx remains approximately at rest, and consequently these 
tones involve a minimum of muscular effort and strain in their forma- 
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tion. In the well trained singer, on the other hand, as was observed 
by Gutzman and Flatau, the excursions of the larynx with changes of 
pitch are minimal. The question immediately presents itself as to how 
and by what mechanism this can be accomplished. We have noted in 
the foregoing paragraphs that change in pitch of the voice is primarily 
dependent on an altered balance between sets of extrinsic muscles and 
between extrinsic and intrinsic musculature. One mechanism by which 
such a change of balance may be accomplished is by the muscular action 
of the novice involving change of position of the larynx. This involves 
also a maximal strain on the muscles involved. The other mechanism 
by which this change of balance may be accomplished is by the change of 
position of the shoulder girdle incident to the various types of respira- 
tion. This involves muscles of greater caliber and less fatigability. 
Incidentally, this last method gives greater range, power, flexibility and 
resonance to the voice. 

The brief which has been held by vocal instructors for the use of 
the costodiaphragmatic or intermediate type of breathing, on the ground 
that this type of breathing produces the greatest vital capacity and 
necessitates a minimal rate of breathing and a minimal fatigue of the 
muscles of respiration, is obviously false. The intrinsic muscles of the 
larynx are far more delicate and subject to fatigue than are the powerful 
muscles of respiration. It is the intrinsic muscle group that should 
be spared strain and fatigue. 

On the basis of anatomic considerations, chest breathing affords the 
best condition for the formation of the higher tones, the intermediate 
type of breathing for the middle range and abdominal (diaphragmatic ) 
breathing for the lower range. 

This brings us to a consideration of the concept of register from 
the anatomic and physiologic point of view. The Continental concept, 
more particularly the German, is defined by Imhofer as follows, “By 
register is understood a section of scale that can be produced by altera- 
tions of tension of the vocal cords alone without any further adjust- 
ments of the apparatus.” This concept is purely theoretical and can 
have no practical value, for it is to be questioned whether any two 
consecutive notes can be vocalized without alteration of the adjustment 
of the extrinsic muscles, and further, whether it be not possible to form the 
same note with entirely different adjustments of the intrinsic and extrin- 
sic musculature, thus admitting the same note to different registers under 
this definition. If the word register is to be retained in the terminology 
of singing, it would most aptly be applied to the series of notes lying 
above and below the normal voice range, which require essentially 
different directions of adjustment of the entire vocal apparatus. In 
this case the voice range could be divided for purposes of theory and 
study into the middle register, corresponding with the conversational 
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voice, in which the adjustment of the vocal apparatus approximates that 
of rest, and the high and low registers corresponding with the adjust- 
ment relative to resting. 

Many teachers of singing, as a result of experience, experiment and 
observation, realize that the adjustment of type of breathing to the 
note to be attained as outlined in the foregoing paragraphs is necessary 
to avoid strain. H. W. Nordin of the Chicago Swedish Glee Club, in 
answer to a questionnaire, replied as follows: “In taking tones in the 
high register, it seems quite natural to raise the chest and concentrate 
the breathing activity to the upper part of the chest. In singing low 
notes, the center of activity is lower in the body.” This observation 


corresponds to what one would expect a priori from a study of the 
anatomic facts. 
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DEEP CERVICAL INFECTION FOLLOWING 
TONSILLECTOMY 


REPORT OF THIRTY CASES WITH A REVIEW OF 
THE LITERATURE * 


S. L. SHAPIRO, M.D. 
CHICAGO 


A survey of English textbooks dealing with diseases of the throat 
discloses little mention of deep cervical infection following tonsillectomy. 
The enormous literature on the mishaps of this operation contains only 
eighty cases which come under this heading, and few of the writers have 
attempted to present the subject in detail. Dean * summarized the exist- 
ing reports and cited three cases of his own. Subsequently, Kofler,’ 
Baum * and Wood * called attention to the phlegmons which occasionally 
follow removal of tonsils. Of late, interest in postoperative cervical 
infection has been revived in Germany through the papers of Gunther ° 
and Herrman.® 


The occurrence of this complication is neither as rare nor as 
unimportant as the preceding facts would seem to indicate. Following 
a case in my own practice, I was able, through the courtesy of a 
number of colleagues, to collect twenty-nine additional instances of deep 
cervical abscess following tonsillectomy, including three fatalities. The 
present analysis is based on these cases as well as on the material in the 
literature. I shall cover the anatomic and the clinical phases of this 
condition and discuss the factors responsible for its occurrence and 
the possible means for its prevention. 


* Submitted for publication, Feb. 10, 1930. 

*From the Department of Otolaryngology, University of Illinois. 
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TOPOGRAPHICAL ANATOMY 


The oropharynx may be considered as the middle portion of a thin, 
membranomuscular tube suspended from the base of the skull. It is a 
purely arbitrary division, approximately 24 inches (5.6 cm.) long,’ and 
the upper boundary, separating it from the nasopharynx, is an imaginary 
plane corresponding to the soft palate in the horizontal position; the 
lower border is another plane passing through the tip of the epiglottis, 
the vallecula being included in the oropharynx. It has a posterior and 
two lateral walls, but is open anteriorly where it is continuous with the 
oral cavity. 

The structures composing the walls of this incomplete tube are, from 
within outward: (a) an innermost layer of mucous membrane; (b) the 
pharyngeal aponeurosis (membrana pharyngo-basilaris), a strong fascial 
layer completely enclosing the pharyngeal cavity and serving to bridge 
gaps in (c) the muscular layer, which consists almost entirely of the 
superior constrictor of the pharynx overlapped in its lowest portion by 
the middle constrictor; and (d) the buccopharyngeal fascia, a delicate 
sheath closely applied to the outer surface of the superior constrictor. 

Posteriorly, the buccopharyngeal fascia is separated from the pre- 
vertebral fascia covering the cervical vertebrae by a narrow interval 
containing areolar connective tissue and lymphatic elements—the retro- 
pharyngeal space. According to some authorities (Zuckerkandl.," 
Testut °), a prolongation of the prevertebral fascia to the posterior 
pharyngeal wall shuts this space off from the outer pharyngeal com- 
partment. 

Laterally, the pharynx has external to it a large, triangular com- 
partment filled with loose, fatty tissue—the parapharyngeal space ’’ 
(pharyngomaxillary fossa). The boundaries of this cavity (fig. 1) are: 
posteriorly, the prevertebral fascia; laterally, the internal pterygoid 
muscle with the capsule of the parotid gland (deep parotid fascia), and 
medially, the pharyngeal wall. Superiorly, the parapharyngeal space is 
limited by the base of the skull, and inferiorly it is continued by the 
sheath of the great vessels which traverse it into the mediastinum. 

Into this spatium parapharyngeum is projected from above down- 
ward a bony muscular partition ‘'—the styloid process with its muscu- 
lature, the stylohyoid, the styloglossus and the stylopharyngeus—rein- 
forced by a fascial membrane (stylopharyngeal aponeurosis of Zucker- 


7. Cunningham, D.: Text-Book of Anatomy, 1923. 
8. Zuckerkandl, O., quoted by Uffenorde and Bulatnikow: Ztschr. f. Laryngol. 
Rhinol. 13:357, 1925. 

9. Testut and Jacob: Traite d’anatomie topographique, 1921. 

10. Corning, H. K.: Lehrbuch der topographische Anatomie, 1923. 

11. Bulatnikow, T.: Regio latero-pharyngea, Arch. f. Laryngol. u. Rhinol. 29: 
225, 1914. 
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kandl and Testut) which covers the process with its muscles and con- 
nects these structures with the pharynx. By means of this partition the 
parapharyngeal space is divided into two compartments—an anterior or 
prestyloid space external to the tonsillar fossa, and a posterior or retro- 
styloid cavity lateral to that part of the pharyngeal wall which is behind 
the tonsil (fig. 2). Zuckerkandl * stated that there is a communication 
between these two divisions by means of an opening between the stylo- 
glossus and the stylopharyngeus muscles. Arsimoles,'* on the other 
hand, injected liquid paraffin through the supratonsillar fossa but was 


Fig. 1—Cross-section through the tonsil and parapharyngeal space. A indicates 
the internal pterygoid muscle; B, masseter muscle; C, styloid process with its 
musculature; D, parotid gland with its capsule (deep parotid fascia); D’, pharyn- 
geal prolongation of the parotid showing absence of the deep parotid fascia over 
the portion bordering the prestyloid compartment; E, sternocleidomastoid muscle ; 
F, digastric muscle; G, prevertebral muscles with prevertebral fascia; H, palatine 
tonsil; 7, buccopharyngeal fascia; J, superior constrictor. 

1 indicates Stenson’s duct; 2, facial nerve; 3, superficial parotid lymph gland; 
4, external carotid artery; 5, external jugular vein; 6, deep parotid lymph gland; 
7, fatty tissue occupying the parapharyngeal space; 8, internal jugular vein; 
9, internal carotid artery; 10, lateral pharyngeal lymph gland; 11, spinal accessory 
nerve; 12, vagus; 13, superior cervical sympathetic ganglion; 14, hypoglossal nerve ; 
15, glossopharyngeal nerve; 16, stylopharyngeal aponeurosis; 17, a fascial septum 
Separating the retropharyngeal from the parapharyngeal space; 18, prestyloid 
(anterior) compartment; 19, retrostyloid (posterior) compartment. (From Testut 
and Jacob: Traite d’anatomie topographique, 1921.) 


12. Arsimoles, quoted by Edel, W.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 8: 
494, 1924, 
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Fig. 2—A view of the pharynx from behind. On the right side of the vessels 
and nerves have been taken away, showing the posterior compartment of the 
parapharyngeal space and the styloid musculature which divides this cavity from 
the prestyloid or anterior compartment. On the left side are seen the structures 
which run through this division on their way to the neck and mediastinum. 


1 indicates the retropharyngeal lymph glands; 2, superior constrictor of the 
pharynx; 3, superior laryngeal nerve; 4, middle constrictor of the pharynx; 5, deep 
cervical lymph glands ; 6, internal jugular vein ; 7, inferior constrictor of the pharynx ; 
&, common carotid artery; 9, superior cervical sympathetic ganglion; 10, vagus; 
11, thyroid gland; 12, submaxillary gland; 13, stylohyoid muscle; 14, styloglossus 
muscle; 15, stylopharyngeus muscle; 16, digastric muscle; 17, pharyngeal aponeu- 
rosis; 18, attachment of the superior constrictor to the skull; 19, jugular bulb. 
(Adapted from Sobotta, J.: Atlas der deskriptisen Anatomie des Menschen 
1914, and Corning, K.: Lehrbuch der topographische Anatomie, 1923.) 
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unable to demonstrate the oil in the posterior compartment although he 
used considerable pressure. In a clinical sense, however, the styloid 
musculature can be considered only as a “relative” barrier between the 
two divisions (Edel ?*). 

It is not the purpose in this discussion to take up the anatomy of 
the palatine tonsil save as it is related to the pharyngeal wall. With 
this in mind, it will suffice to recall that the tonsil lies in a fossa of vary- 
ing depth formed by the divergence from the soft palate of the two 
palatine arches. It is separated from the superior constrictor of the 
pharynx by its capsule, which may be considered anatomically as a part 
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Fig. 3.—The prestyloid compartment with the tonsil and pharyngeal wall 
resected shown from within. The styloid musculature separating this space from 
the posterior one is only partly shown, as the stylopharyngeus has been largely 
removed to demonstrate the vessels which come into relationship with this part of 
the oropharynx. The external maxillary artery is shown in the lower part of 
the space with its ascending palatine branch lying on the styloglossus. The tonsillar 
branch of the ascending pharyngeal artery can be seen in the posterior compartment 
entering on the other side of the styloglossus. This vessel and the glossopharyngeal 
nerve run through a hiatus between the styloglossus and the stylopharyngeus muscle 
which forms a communication between the two divisions of the parapharyngeal 
space (Hermann). Note the lingual nerve and the submaxillary gland in the 
foreground. (From Massie, Grant: Surgical Anatomy, Philadelphia, Lea & 
Febiger.) 


13. Edel, W.: Ueber die Verbreitung von Eiterungen in Spatium Parapharyn- 
geum nach Peritonsillitis, Ztschr. f. Hals-, Nasen- u. Ohrenh. 8:494, 1924. 
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of the pharyngeal aponeurosis, some loose connective tissue, and, accord- 
ing to recent investigators (Fowler and Todd **), by an extension of 
the palatopharyngeus muscle which they term the tonsillopharyngeus. 
On the outer side of the tonsillar fossa lies, as mentioned previously, the 
anterior subdivision of the parapharyngeal space (fig. 3). 

This anterior or prestyloid compartment is devoid of large vascular 
or nerve trunks. The ascending pharyngeal, and occasionally, the 
external maxillary, arteries are the largest blood vessels in rela- 
tionship with the pharyngeal wall. The clinical significance of this 
space lies in the fact that it contains a column of loose tissue 
( Wessely *®) which is continuous with the cranial cavity, first, through 
the carotid canal and the jugular foramen by contact with the base of 
the skull; second, by means of fascial investments over the inferior 
alveolar and lingual nerves which are embedded in it near the upper 
border of the pterygoideus internus, and third, through a plexus of 
small veins traversing it and communicating with the cavernous sinus. 
Two other points about the prestyloid division should be noted: its 
connection with the parotid gland by means of a hiatus in the deep 
parotid fascia, and its contact with the submaxillary gland at its antero- 
lateral border. 

The posterior or retrostyloid division contains within its boundaries 
a number of large blood vessels and nerves. Through this space pass, 
on their way to the neck, the internal carotid artery and the internal 
jugular vein as well as the hypoglossal, vagus and cervical sympathetic 
nerves; at a higher level lie the glossopharyngeal and spinal accessory 
nerves. None of these structures is in close relationship with the pharyn- 
geal wall, the internal carotid being at least 1.5 cm. away (Hermann ’*). 


CLINICAL CONSIDERATIONS 


INCIDENCE 


A total of 110 cases of deep cervical infection following tonsil- 
lectomy are recorded in the literature and appended to this paper. The 
frequency of this complication is variously given by different writers. 
Kofler * stated that his 7 cases were distributed among 6,000 tonsil- 
lectomies, while Oppikofer '* (6 instances in 635 tonsillectomies) and 
Gunther ® (3 cases among 627 patients) showed much higher figures. 


14. Fowler, R. H., and Todd, T. W.: The Muscular Attachments of the Tonsil, 
J. A. M. A. 90:1610 (May 19) 1928. 

15. Wessely, E. W.: Die endocranielle Komplikation nach Peritonsillitis, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 9:439, 1924. 

16. Hermann, F.: Topographische Anatomie, 1901, vol. 1. 

17. Oppikofer, E.: Die Tonsillektomie, Schweiz. med. Wchnschr. 56:710, 1926 
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J. Matthews ** estimated the incidence at about 0.2 per cent among his 
tonsillectomies performed under local anesthesia. The case reported in 
the author’s group from the Research and Educational Hospital is the 
first noted in over 3,000 operations. 

Tabulation of all the cases reveals that 84, or more than three 
fourths of the entire number, have been reported within the last decade. 
It is also interesting to note that 87 instances, or almost an equal per- 
centage, occurred in the United States as against 33 recorded from other 
countries. 

ETIOLOGY AND PATHOGENESIS 


Deep cervical infection is almost exclusively a complication of 
tonsillectomy performed under local anesthesia. Of the cases reported 
in this paper, four gave no clue to the method of anesthesia; four were 
stated to have been performed under general anesthesia; one was in a 
child, aged 2, who presumably was operated on in the same way, and 
one followed a tonsillotomy performed under cocaine anesthesia. The 
remaining 100 patients, or 94 per cent, were anesthetized by injecting 
various solutions about the tonsils. (The use of local anesthesia for 
tonsillectomy is so universal in Germany that I have not hesitated to 
include in this group a few cases from this country in which the anes- 
thetic was not mentioned. ) 


A number of factors have been held responsible for the occurrence 
of this condition. Severe trauma to the superior constrictor, devitalizing 
the tissues and leading to infection by contiguity, was stressed by 
Freer *® as the chief cause. Herrman ° claimed that deep phlegmons of 
the neck result from activation of a latent process in the peritonsillar 
tissues by means of the operation. J. Matthews ** expressed the belief 
that the state of the patient plays an important part as this complication 
occurs, in his experience, in persons of low vitality. All these possi- 
bilities must nevertheless be considered of minor importance if one is 
to draw any logical conclusions from the figures quoted in the pre- 
ceding paragraph. They may be present in tonsillectomies performed 
under general anesthesia no less than in those performed under local 
anesthesia, yet of the 110 cases of deep cervical infection on record only 
five occurred in which the first method was employed. This fact indi- 
cates beyond a doubt that the etiology of this complication is, with the 
exception of a few instances, in some way connected with local anesthesia. 


The pathogenic bacteria directly responsible are reminiscent of the 
usual flora in the mouth and pharynx. Streptococci, both hemolytic and 
nonhemolytic, fusiform bacilli, pneumococci and Staphylococcus aureus, 


18. Matthews, J.: Personal communication to the author. 
19. Freer, in discussion on Dean: Laryngoscope 20:1160, 1910. 
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alone or mixed with other invaders, are the agents reported by most 
observers. The pus is usually malodorous, indicating the probable pres- 
ence of anaerobes which are difficult to demonstrate with ordinary 
methods. A particularly virulent infection, in which B. welchii was the 
causative organism, has been reported recently.*° 

How does the infective agent gain access to the deep tissues of the 
neck? A glance at the illustrations of the parapharyngeal space, espe- 
cially the cross-section in figure 1, makes it evident that injection of 
anesthesia into the pillars and tonsillar fossa may easily be misdirected 
so as to enter this cavity instead. Once in this closed compartment, 
micro-organisms find an excellent culture medium in the loose tissue 
which it contains. The bacteria may originate from three possible 
sources : 

(a) The Tonsillar Tissues—Most writers explain this source of 
infection on the assumption that the needle traverses the tonsil before 
entering the parapharyngeal space. Such a pathogenesis is undoubtedly 
true in a good many cases, but depends on the method of injection and 
the depth of the tonsillar fossa. It is entirely possible to enter the 
parapharyngeal cavity without piercing any tonsillar tissue. 

(b) Contamination of the Needle or Solution Prior to Injection — 
I am satisfied that the possibility of infection by this source is by no 
means negligible. It is a common observation that the needle is often 
handled in careless fashion or removed with the fingers. As a check on 
the solutions ordinarily employed for local anesthesia, six accredited 
hospitals, including three of the largest private institutions in this city, 
were requested to furnish the original bottles of procaine hydrochloride 
used for tonsillectomies. These were taken during the afternoon when 
a portion of their contents had already been employed for operations 
during the morning. The balance of the solution, which was presumably 
sterile and ready for further use, was cultivated by the bacteriology 
department of the University of Illinois (one hospital insisted on culti- 
vating the sample in their own laboratory). The results indicated that 
four of the six solutions submitted were contaminated with one of the 
following organisms: 8B. coli, Staphylococcus aureus, Micrococcus 
catarrhalis or an unknown aerobic fungus. To any one familiar with 
the routine in the operating rooms of a busy hospital, this fact should 
not be surprising. The bottles of procaine hydrochloride as well as of 
epinephrine solution are handled and poured so many times during the 
day that the contents are hardly likely to remain sterile after a few 
hours. 


20. Smith, G. A.: Gas Bacillus Infection Following Tonsillectomy: Report of 
a Case, J. A. M. A. 93:1885 (Dec. 14) 1929; Personal communication to the author. 
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Dr. James Lebensohn has furnished me with an interesting obser- 
vation relative to the possibilities of contaminated anesthetic solution. 
It appears that following the three cases of parapharyngeal abscess he 
observed at the U. S. Veterans Hospital (cases 3, 4 and 5 of the group 
reported in this article), an investigation was made to determine the 
cause of the infections. It was brought out that the orderly in charge 
of the operating room had, for some time, been in the habit of holding 
the procaine tablets in his hand while making up the solution for the 
day. After this practice was discontinued, no further complications 
occurred, 

(c) The Mucous Membrane at the Site of Injection —Theoretically, 
contamination of the needle takes place as soon as it touches any part 
of the pharyngeal or oral surface. While it is difficult to speak with 
any certainty about the possibilities of this source, it would seem to be 
of little importance when one considers the many dental injections that 
are made with perfect impunity. 


A study of the pathogenesis of parapharyngeal infection would 
hardly be complete without mentioning three other possible means of 
inoculating the deep tissues of the neck. They are as follows: 


(1) Penetration of Contaminated Instruments Other Than the 
Injection Needle Through the Fasciomuscular Wall Separating the 
Tonsillar Fossa From the Prestyloid Compartment: Such an accident 
must be quite rare even with unskilled operators. Under this heading 
is also to be considered the possibility of carrying infection into the 
parapharyngeal space by means of curved needles during ligations for 
tonsillar hemorrhage. 


(2) Through the Tonsillar Veins: Many thrombi, both septic and 
aseptic, have been found in the tonsillar veins following operation 
(Fetterolf and Fox*'). It is conceivable that an extension of an 
endophlebitis or thrombosis from this source to the parent vessels 
(venae pharyngea ascendens, facialis anterior and palatinus posterior ) 
or to the pharyngeal plexus could set up an infective process in the 
parapharyngeal cavity. This type of involvement apparently tends 
toward systemic manifestations rather than localization in the neck. 

(3) By Way of the Lymphatics: Uffenorde ** considered the 
lymphatics to be the most important route for the spread of pharyngeal 
sepsis in acute infections of the throat. Two possibilities exist : 


(a) Through suppuration of the deep cervical lymph nodes adjacent 
to the carotid sheath as well as those located on the posterior belly of the 


21. Fetterolf, G., and Fox, H.: The Reaction of the Paratonsillar Tissues to 
Tonsillectomy: A Study in the Etiology of Post-Tonsillectomy Pulmonary 
Abscess, Am. J. M. Sc. 166:802, 1923. 

22. Uffenorde, W.: Pharyngeale Sepsis, I Congress Int. d’Oto-Rhino- 
lLaryngologie, 1928. 
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digastric muscle (Most **). There is no reason why a tonsillar opera- 
tion cannot produce a deep adenitis as well as a superficial one. The 
chances of suppuration, however, would be about as infrequent in these 
glands as in the anterior cervical and submaxillary lymph node enlarge- 
ment so commonly observed during the first few days after the operation. 

(b) As a lymphangitis, producing a very severe phlegmonous infec- 
tion without any tendency to suppuration. Dean's third case ' appar- 
ently belongs in this category. 

These three possible means of transmitting infection to the deep 
tissues of the neck have no connection with local anesthesia. The last 
two routes are probably of importance from the standpoint of further 
complications when the condition is already established ; with the excep- 
tion of those cases in which no injections were made, their part in 
initiating the process can hardly be of any consequence. 


SYMPTOMS 


The early manifestations of parapharyngeal involvement are often 
masked by the postoperative complaints incidental to most tonsillecto- 
mies. In addition, there may be considerable difference in the progress 
of the infection. These facts probably account for the variable onset 
recorded in the case histories. Both extremes are illustrated in the 
author’s group. In one instance typical symptoms developed within 
twenty-four hours of the operation ; in another there was persistent com- 
plaint of pain at the angle of the mandible but no other sign for five 
weeks following the tonsillectomy. From four to seven days may be 
stated as the average interval between the operation and the onset of the 
infection. 

TYPES OF CERVICAL INFECTION 

From a pathologic as well as a clinical standpoint, I believe that 
deep cervical infection may be classified under two headings: a 
phlegmonous type in which signs of local inflammation are predominant, 
and a vascular form in which these are absent or subordinate, the 
symptoms from the start being suggestive of systemic involvement. The 
first is the typical variety, forming 94 per cent of all the cases analyzed 
in this paper; the second is rare, only seven of the reports falling in 
this category. None of the complications in the author’s group was of 
the vascular type. 

Phlegmonous Form.—This is primarily a cellulitis of the loose tissue 
within the prestyloid compartment, to which it probably remains con- 


23. Most, A., in: Handbuch der speziellen Chirurgie des Ohres und der 
oberen Luftwege, Katz-Blumenfeld, 1928, vol. 1. 
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fined in uncomplicated cases (Waldapfel ** has demonstrated this fact 
histologically in analogous complications following acute tonsillitis). 
Abscess formation takes place in the majority of instances. The diag- 
nosis rests mainly on three cardinal signs: in order of their appearance 
these are, trismus, fever and swelling of the neck on the affected side. 
This symptom-complex was present in practically every case reported 
hy the author and almost in every case in the literature where details 
were given. A number of other symptoms are characteristic of para- 
pharyngeal space infection, but either, as intimated previously, are 
masked by the postoperative status of the patient, or else do not occur 
until the condition is fully developed. 

Trismus is generally the earliest of the symptoms to appear, increas- 
ing daily until the space between the jaws is often reduced to a mere 
chink, Attempts to open the mouth are excessively painful. This 
condition is probably due to irritation of the internal pterygoid muscle 
which forms the lateral boundary of the parapharyngeal space, and possi- 
hly to involvement of the pterygomandibular ligament as well (Uffen- 
orde *°). Suppuration and destruction of the muscle may take place 
as shown by the autopsy report in a case of parapharyngeal infection 
following peritonsillitis recorded by Wessely.’® 

Fever usually begins simultaneously with the trismus, or a short 
time afterward. It may not be noted at first except in the late after- 
noon and evening; in a few days the patient often presents the typical 
picture of sepsis, with chills preceding and sweats following the changes 
in temperature. Generally, the rise is moderate, not exceeding from 
101 to 102 F. Any considerable variation from this figure is suggestive 
of an additional complication. 

A tender swelling of the upper part of the neck is usually noted 
hefore the end of the first week. Typically, this is present in the sub- 
maxillary region of the affected side, especially at the angle of the 
mandible which represents the surface projection of the palatine tonsil 
as well as the lowest portion of the prestyloid compartment. The 
only exception found was in Dubar’s case ** in which the abscess 
pointed toward the subhyoid region (the author stated that he could 
not explain this on anatomic grounds). Extension downward does not 
take place to any marked degree for several days in most instances. 
Upward spread over the mandible and face has been noted several times. 


24. Waldapfel, R.: Die Post-anginose Pyamie, Ztschr. f. Hals-, Nasen- u. 
Ohrenh, 23:178, 1929. 

25. Uffenorde, W.: Die Verwicklungen der akuten Halsentziindungen, Ztschr. 
f. Laryngol., Rhinol. 13:357, 1925. 

26. Dubar: Phlégmon sus-hyodien médian consécutif a la discission amygda- 
lienne, Progres méd. 22:65, 1906. 
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Pain in the neck and throat, occasionally referred to the ears, is a 
constant complaint. Severe headache may portend a basal meningitis 
according to Wessely.'® Edema of the fauces usually involves the 
uvula early, then the pillars and palate, giving the appearance of a peri- 
tonsillar abscess. Bulging of part or all of the tonsillar fossa is ordi- 
narily one of the later signs. Leukocytosis is generally under 20,000. 
Adenitis of the submaxillary and anterior cervical group of lymph 
nodes on the affected side is almost always present but usually escapes 
notice because of the swelling in that region. Dysphagia is a character- 
istic symptom of parapharyngeal phlegmon but is of little diagnostic 
value when this condition follows a tonsillar operation. 

The course of the disease varies even in uncomplicated cases. 
Generally, from two to three weeks are required for complete recovery. 

Of the 103 cases classified as phlegmons, no further details were 
given in ten. Thirty-one reports, or a third of the balance, indicated 
one or more additional complications. These may be listed as follows: 


(a) Mediastinitis (Five Cases with Recovery in Three): The role 
of the stylopharyngeal musculature in preventing the extension ofthe 
infection to the posterior compartment has already been mentioned. 
When there is any tendency to pus formation, the abscess generally 
confines itself to the prestyloid cavity for a surprising length of time. 
Descent of the infection takes place sooner or later, however, unless 
the disease is checked or accelerated by the occurrence of another compli- 
cation. In most instances this is manifested by visible extension of the 
cervical swelling—a warning which is generally heeded by the surgeon. 
Unfortunately, this danger signal is not always present, as shown in the 
following fatality reported by Wood: * 


Male, aged 26 years. Had a tonsillectomy under local with poor aseptic con- 
ditions. Anesthesia was obtained by infiltrating the pillars with Yo of 1 per cent 
solution of cocain and adrenalin. On the second day he developed a slightly 
irregular fever and had some swelling of the right side of the neck. There was 
no swelling internally. On the fifth day he suddenly became cyanotic but recovered 
after a quantity of pus was removed from his throat. Later in the same day a 
tracheotomy became necessary but in spite of this he died early the next morning. 
At the autopsy a moderate-sized abscess cavity was found in the low latera! wall 
of the pyriform sinus but the place of rupture was not discovered. 


The paths of infection to the mediastinum from the parapharyngeal 
space lie along the deep fascial planes of the neck. Three possibilities 
are illustrated by the case reports in which this complication took place: 

(1) Along the sheath of the great vessels. Involvement can occur 
through the posterior compartment or on a lower level by burrowing 
under the posterior belly of the digastric muscle. If the phlegmon 
descends on the lateral aspect of the sheath, swelling of the neck is 
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usually noted; if this takes place posteriorly or even medially, such a 
sign may be absent. 

(2) By extension to the retropharyngeal space. This is quite 
uncommon in lateral pharyngeal infection, only two instances being 
recorded among the cases which followed tonsillectomy. When exten- 
sion to this cavity does take place, however, the process may readily 
descend to the posterior mediastinum along the esophagus. The case 
reported by Herrman ° illustrates this route. 


(3) Under the superficial layer of the deep fascia. This possibility 
is suggested in those instances in which a true Ludwig’s angina was 
present. Here the infection may travel under the superficial layer of the 
deep fascia to enter the chest posterior to the sternum. Sautter’s case ** 
probably comes under this heading. 

The signs and symptoms of mediastinitis may be easily overlooked 
or mistaken for those of other complications. One should suspect 
threatening or actual mediastinal involvement when high fever, rest- 
lessness or rapid soft pulse intervene during the course of deep cervical 
infection. Tenderness along the course of the great vessels (Schlem- 
mer **) and stiffness of the neck (Barnhill *®) are suspicious signs. 
Lawson Whale *® considered spasmodic alternations of pulse and 
respiration rate to be highly suggestive of mediastinal infection. 
Laryngoscopic examination is of great value in following the progress 
of the abscess. 

(b) Jugular Thrombosis: This condition was corroborated at 
operation or autopsy in four instances, with recovery in two. The man- 
ner in which the vein becomes involved has been a matter for con- 
siderable discussion among German writers on postanginal pyemia— 
a condition analogous pathologically and elinically to parapharyngeal 
infection following tonsillectomy. Fraenkel,*' using a special dissection 
technic, came to the conclusion that this takes place as a result of primary 
thrombosis of the retrotonsillar veins ; Uffenorde ** expressed the belief 
that the lymphatics of the parapharyngeal space and the lymph nodes 
adjacent to the vein are the most important factors; and Waldapfel,** 
on the basis of careful histologic work, stated that jugular thrombosis 
is the result of perivascular infiltration by contiguity with the abscess. 


27. Sautter, C. M.: Ludwig’s Angina and Mediastinal Abscess Following 
Tonsillectomy, J. A. M. A. 87:1837 (Nov. 27) 1926. 

28. Schlemmer, F.: Indikations-Stellung und Technik der Kollaren Medias- 
tinotomie, Arch. f. Laryngol. u. Rhinol. 33:412, 1920. 

29. Barnhill, in discussion on Glogau: Tr. Acad. Ophth. & Otol., 1922, p. 393. 

30. Whale, L.: Injuries of the Head and Neck, New York, Paul B. Hoeber, 
Inc., 1919. 

31. Fraenkel, E.: Ueber post-anginose Pyamie, Virchows Arch. f. path. Anat. 
254:639, 1925. 
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The diagnosis may offer considerable difficulties. The presence oi 
the abscess itself often gives rise to marked pyemic symptoms which 
simulate the more serious involvement of the vein; on the other hand, 
an entirely different complication may give an identical clinical picture. 
Thus, in Herrman’s case * a preoperative diagnosis of jugular throm- 
bosis on typical symptoms was not substantiated at operation; autopsy 
revealed posterior mediastinal infection as the cause of death. In other 
cases severe septicopyemia has apparently resulted from involvement of 
the small veins. Generally speaking, a chill followed by a sharp rise in 
temperature during the course of a parapharyngeal infection should be 
regarded with suspicion; repetition of these symptoms within twenty- 
four hours calls for exposure of the jugular vein. This is the typical 
onset; it is not always to be found in jugular thrombosis, nor does 
its presence always imply that this diagnosis is correct. 

(c) Edema of the Larynx: This is reported in four patients, includ- 
ing one in the author’s group, with recovery in three. The condition 
may occur at any time during the infection. In the case reperted by 
McClintock and Trible,** a tracheotomy was required on the same day 
the tonsils were removed ; in Kofler’s case,” on the other hand, the edema 
progressed very slowly, tracheotomy being performed on the twelfth 
day. Laryngoscopic examination is invaluable in diagnosing the 
approach of this complication. 

(d) Ludwig’s Angina with Characteristic Involvement of the Sub- 
maxillary Triangle on Both Sides and Sublingual Phlegmon (Two 
Cases with Recovery in One): The occurrence of this complication 
cannot be readily interpreted on the basis of fascial structure as the 
spatium collimedium or visceral compartment is separated from the 
lateral part of the neck by septums which pass posteriorly. A possible 
route to the sublingual region may begin with the submaxillary gland 
which is in contact with the middle constrictor of the pharynx (this 
muscle is a direct continuation of the superior constrictor) ; the capsule 
of this gland is a part of the buccopharyngeal fascia which covers 
the lateral aspect of the constrictors of the pharynx. Such a process 
would be the reverse of the commonly accepted explanation for the 
passage of infection from the floor of the mouth to the submaxillary 
triangle elaborated by Thomas in his classic studies twenty years ago.** 

(e) Fatal Hemorrhage from a Large Vessel, Probably the Carotid 
Artery (Wood’s Case *): A colored woman developed a deep phlegmon 
of the neck several days after tonsillectomy. She was operated on 
both externally and internally, and was apparently on the road to 


32. McClintock and Trible: Complications of Local Tonsillectomy, Laryngo- 
scope 37:748, 1927. 
33. Thomas, T.: Ludwig’s Angina, Ann. Surg. 8:161 and 335, 1908. 
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recovery when she suddenly began to bleed profusely from both wounds 


and from the nose, and died within a few minutes. Autopsy was 
not held. 


(f) Osteomyelitis (Two Cases): In Gunther’s case® the second 
cervical vertebra became infected from the extension into the retro- 
pharyngeal space ; the patient died of basal meningitis. Involvement of 
the mandible with late sequestration was recorded in one of Kofler’s 
cases.” 

(g) Pneumonia: This condition led to a fatal termination in two 
instances. 


(h) Erysipelas: This condition followed an external operation in 
Waldapfel’s case.** The patient recovered. 

(i) Vagus Involvement: This is an interesting theory of sudden 
death in swellings of the neck, advanced by Mosher ** and others.** 
The following history of one of the fatal cases recorded in this paper 
(case 25) is highly suggestive : 

A tonsillectomy was performed under local anesthesia on an adult male in 
good physical condition. Six days later the patient telephoned, complaining of a 
great deal of pain in the right side of the neck. When seen, he had a temperature 
of 100.6, trismus and swelling of the right upper cervical region. The same night 
the man arose from his bed to visit another part of the house and died very sud- 


denly on the way. Autopsy was not permitted but the undertaker who embalmed 
the body stated that there was a great deal of pus in the neck. 


(j) Meningitis: This condition occurred in two cases, one of which 
is reported in this paper. A number of other instances of meningeal 
infection following tonsillectomy are given in the literature, but details 
are either lacking or do not indicate the presence of cervical phlegmon. 
The anatomic factors have been discussed previously. 


(k) Parotid Abscess: Infiltration over the parotid region is not 
infrequent. Abscess formation took place m five cases, with recovery 
in all of them. In one of the author’s reports spontaneous rupture into 
the external auditory canal was recorded. Drainage for several weeks 
is the rule but the fistula eventually closed in all cases. Infection of 
the gland probably takes place through the hiatus in the capsule (fig. 1). 


(1) Septicopyemia is given as the cause of death in three cases by 
Claus.** Four other fatalities in which the cause of death could not 
he ascertained, including one of the reports in this paper, may be placed 
under this heading. In the author's case, a streptococcus was recovered 


34. Mosher, H.: Deep Cervical Abscess, Laryngoscope 30:365, 1920. 
35. Grenet, H.: Nouvelle practique médico-chirurgie, 1914. 


36. Claus, H.: Achtundzwanzig Falle von pyamie nach Angina, Ztschr. f. 
Hals-, Nasen- u. Ohrenh. 21:114, 1928. 
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from the blood of the patient shortly before death. Autopsy was not 
performed in any of these cases so that the presence of other compli- 
cations cannot be ruled out. 


Vascular Form.—In this type of deep cervical infection, the symp- 
toms are either those of septicemia (Dean,’ Wood,* Gunther,’ two 
cases), thrombosis (Dean,' Ide **) or embolism (Barnhill **), without 
preceding or accompanying signs of cervical phlegmon. An example of 
acute sepsis following tonsillectomy is given by Gunther: * 


A 41 year old woman had a tonsillectomy performed because of repeated 
angina accompanied by cough, hoarseness and tinnitus. Four days after the 
operation fever was noted which increased in the following days. The septic 
temperature continued for twelve days up to exitus. No local symptoms were 
present. At autopsy the tonsillar fossae were found to be clean. The right 
facial vein contained a thrombus reaching to the internal jugular vein; the jugular 
portion was firm but the distal end of the thrombus showed infectious softening, 
indicating a retrograde thrombosis. 


Extension of a thrombus into the large venous trunks is illustrated 
in a remarkable case cited by Dean: ? 


A boy about thirteen was subjected to a local tonsillotomy and left the hos- 
pital the following day feeling well. Seven days later when seen he presented 
the following picture: “The remains of the tonsils were somewhat swollen and 
reddened and the cut surfaces were covered with a fibrinous exudate. The 
pharynx was also inflamed. The condition of the throat was not bad. The 
temperature was 105 degrees. It had been intermittent. There had been a series 
of chills. Pulse was 160, very weak. Patient was delirious. Along the anterior 
border of the sternocleido-mastoid muscle a cord-like swelling could be very easily 
felt. This is the only case of sinus phlebitis where I have -ever been able to 
detect this. On the left side was exophthalmos with panophthalmitis. On the 
right side was a well-marked optic neuritis. The ear and mastoid seemed normal. 
Dr. Kimball’s physical examination was negative. A diagnosis of septic phlebitis 
involving the internal jugular and extending along the cerebral sinuses to the 
orbital veins accompanied by thrombosis of the orbital veins on the left side and 
perhaps of the left cavernous ‘sinus. A very bad prognosis was made.” 


Operation was refused. The boy was put on ordinary supportive 
measures. In five days he showed improvement and in six weeks was 
well, but the left eye had to be enucleated later. 

Dean considered that the phlebitis in this case extended along the 
palatine vein to the internal jugular, thence to the bulb, then either 
by the transverse and superior petrosal or by the inferior petrosal to 
the cavernous sinus and thence to the orbital and ophthalmic veins. 


37. Ide, C.: Cavernous Sinus Thrombosis and Meningitis Following Tonsillec- 
tomy, Arch, Otolaryng. 9:656 (June) 1929. 

38. Barnhill, J.: Personal communication to the author ; in discussion on Wood 
(footnote 4). 
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Another form of vascular infection is shown in a case cited by 
3arnhill : *° 


A woman, aged 32, came to my office, had the usual preparation, the usual 
tests such as are made before tonsillectomies. She had a local anesthesia by 
novocain, almost a bloodless operation, and no subsequent disturbance whatever 
in so far as the local tonsillectomy was concerned. Two days later she had a 
severe chill with high temperature, a septic condition, and died of multiple lung 
abscesses later on. 


Dr. Barnhill advised me that there was no cervical abscess.*° Post- 
mortem examination revealed the pulmonary lesions stated and peri- 
carditis with effusion. 

This case can be explained only on the basis of venous infection 
in the neck, thrombus formation and dissemination of emboli into the 
lungs through the right side of the heart and the pulmonary arteries. 
Dr. Barnhill’s views are in accord with this theory.*° 

The pathologic process underlying the vascular form of deep cervical 
infection is a matter of interest not only in connection with the cases 
cited in this paper, but also as a possible explanation of some of the 
more obscure septic complications following tonsillectomy. Primarily, 
it may be conceived as an infective process either involving or close to 
one or more of the venous channels in the parapharyngeal space. This 
fact is self-evident in the two instances of cavernous sinus thrombosis ; 
in the cases of acute sepsis and embolism, although less obvious, it 
is equally true. Such a conclusion is suggested by the autopsy report 
in Gunther’s case; it is corroborated by the operative and postmortem 
observations of pathologic changes in the parapharyngeal cavity in 
several analogous cases following acute tonsillitis ; and it conforms to the 
modern conception of septicemia enunciated by Schottmiiller.*' The 
researches of this worker proved that bacteria cannot multiply in the 
living blood stream; he postulates as essential to the clinical picture of 
septicemia, a “primary sepsis collection’’ which continuously or peri- 
odically discharges pathogenic bacteria into the circulation. Such a 
primary focus may consist of a large abscess; on the other hand, when 
the virulence of the organism is great or the resistance of the host is 
small, it may be a tiny infective area presenting little gross evidence of 
inflammation, e. g., a minute wound on the finger or hand such as 
occasionally produces the gravest forms of general infection. Whether 
in acute sepsis following tonsillar operations this area always begins 
outside of the vein or may also consist of a primary thrombus cannot 


39. Barnhill (footnote 38, second reference). 
40. Barnhill (footnote 38, first reference). 


41. Schottmiiller, H., and Bingold, K.: Die septische Erkrankungen, in Hand- 
buch der Inneren Medizin, Bergmann-Staehelin, 1925, p. 776. 
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Summary of the Literature 


Author 


Anesthesia Symptoms Complications Operation Result 


Huber: 
254, 1 


Pediatrics 
899 


Dubar 2% (1906) 


Dean? (1910) 
(3 cases) 


Holinger, in discus- 
sion on Dean: Laryn- 
scope 20: 1160, 1910; 
personal communica- 
tion to the author 


Stucky: Laryngo- 
scope 22: 1201, 1912 
(3 eases) 


McKenzie: Lancet 
131735, 1913 


Kuttner: Med. Klin. 
9: 820, 1913 


Vanderhoof: Laryn- 
goscope 25: 20, 1915 


Kofler 2 (1916) 
(7 cases) 


Thompson: Tr. Am. 
Laryng. Rhin. & Otol. 
Soc., 1918, p. 285 
Frank: Tr. Am. 
Laryng. Rhin. & Otol. 
Soc., 1918, p. 285 

(2 cases) 


Baum (1919) 
(4 cases) 
Wood * (1922) 
(8 cases) 


General 
9 


Applica- 
tions of 
cocaine 


Local 


General 


General 


Not men- 
tioned 
General 
Local 


Local 


Local 


Difficulty in swal- 
lowing: rigid neck; 
swelling of right 
pharynx 


Fever, trismus, 
swelling of neck; 
abscess pointed 
toward subhyoid 
region 


Enlarged glands 
all over the body: 
swelling of throat; 
suppression 

of urine 


Temperature, 105 
F.; pulse rate, 160; 
cordlike swelling 
along neck; 
exophthalmos, 
panophthalmitis 


Onset 15 days 

after operation; 
high fever, chills, 
external swelling 


Phiegmon of neck 
and base of 
tongue 


Cellulitis of neck 


Temperature, 103 
F.; swelling of left 
pharynx and neck 


Cervical phlegmon 
“from ear to 
shoulder”’ 


Cervical abscess 


Phlegmon of 
neck; high fever, 
chills; trismus 


Swelling of neck; 
fever; appearance 
of peritonsillar 
abscess 


Pain and swelling 
at angle of 
mandible 


Phiegmon of 
neck; parotid 
infiltration 


Phlegmon of neck 


Bilateral phleg- 
mon; spontaneous 
rupture on 

left side 


Phlegmon of neck 


Phlegmon of neck 


Phlegmon of neck 


Deep cervical 
abscess 


Phlegmon of neck 


None 


Not re- 
corded 


Jugular and 
cavernous 
sinus 
thrombosis 


Not re- 
corded 


Pneumonia 


Mediastin- 
itis (7) 


None 


None 


None 


Osteomye- 
litis of 
mandible 


None 


None 


Edema of 
larynx 


Fatal hem- 
orrhage 
during con- 
valescence 


Through 
mouth 


Recovery 


External; 
midline 
incision 


Recovery 


Death on 
5th day 


None 


Recovery 


Three ex- 
ternal op- 
erations 


Recovery 


Not recorded 


Death 


Not recorded 


External; 
also sponta- 
neous rupture 


None Recovery: 
spontaneous 
rupture into 
pharynx 


Recovery 


Recovery 


Extraction 
of wisdom 
tooth 


External 
incision 


Recovery; 
sequestrum 
removed later 


External Recovery 


External 


Internal 
and external 
tracheotomy 


Recovery 
Recovery 


Through 
mouth 


Recovery 


Not recorded 


Not recorded 


Through All recovered 


mouth 
External 
and in- 
ternal 


A 
None 
| 
Local None 
hi 
a 
. 
Local 
Local 
+ 
k 
Local Death 
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Summary of the Literature—Continued 


Author 


Wood (continued) Local 


Local 


Local 


Local 


Matthews, quoted 
by Richardson; in 
discussion on Wood ¢ 
(6 cases) 


Barnhill (1922) 


Local 


Local 


Goodman: Ann. Local 
Otol., Rhin. & Laryne. 


34 : 213, 1925 (2 cases) 


Uffenorde *5 (1925) Local 


Roberts: Areh. 
Otolaryng. 4 142, 
1926 (2 cases) 
Chamberlin 
(1925, 2 cases; 

1929, 1 case) 
Kramer: Laryngo- 


scope 36: 310, 1926 
(2 eases) 


Local 


Oppikofer 17 (1926) 
(6 cases) 


Sautter (1926) Local 


Kasche: Fortschr. Local 


d. Med. 4% : 577, 1927 


Fruwald: Wien. 
med. Wehnechr. 
77: 1027, 1927 


McClintock *? and 
Trible (1927) 


Local 


Local 


Anesthesia 


Symptoms 


Very sore throat; 
no external swell- 
ing; marked sepsis 


Deep cervical 
abscess 


External swelling; 
sudden rupture 
into hypo- 
pharynx 


Phiegmon of neck 


Phlegmon; chill 
and temperature 
of 104.5 F. 


Phlegmon of neck 


Deep cervical 
abscess 


Deep infections 
of neck 


No external swell- 
ing; high fever; 
chills 


External swelling; 
chills; high fever 
in each case 


Phiegmon of neck 


Phliegmon of neck 


Deep cervical 
abscess 


Seen 8 weeks after 
tonsillectomy; 
swelling, pain of 
right parotid; 
swelling behind 
auricle and on 
floor of external 
auditory canal 


Seen 2% weeks 
after tonsillee- 
tomy; pain and 
swelling left 
parotid and left 
pharynx 


Dysphagia: pain 
on affected side; 
swelling at angle 
of mandible, 
trismus 


Severe phlegmon 
of neck 


Deep abscess of 
neck; spontaneous 


Complications 


Edema of 
larynx 


Multiple 
lung ab- 
scesses 
Jugular 
thrombosis 
in each case 
Jugular and 
lateral sinus 
thrombosis 


None 


None 


Parotid 
abscess 


Parotid 
a 


Ludwig’s 
angina; 
mediastinitis 


Pneumonia 


rupture, then relapse 


Phlegmon of neck 


Phiegmon of neck 


None 


Edema of 


larynx 


Result 


Death on lith 
day 


Operation 
Internal Recovery 


Trache- 
otomy 


Death; 
autopsy re- 
vealed abscess 
along pyri- 
form sinus 


Recovery 
Recovery 


External 
Internal 


Recovery; 
spontaneous 
rupture 


Internal Recovery 
(two separate 
ubscesses) 


None 


Not recorded 


Death in 
3 days 


None 


Jugular 
ligation 


Recovery 


Exposure Death 
of sinus 
and vein 
Opened be- 
hind sterno- 
cleidomastoid 


Recovery all 
3 cases 


Recovery 


External 


Incision 
over 
swellings 


Recovery 


Recovery: 
fistula for 
a long time 


External 
incision 
parallel to 
ramus of 
mandible 


Recovery in 
all cases 


Spontane- 
ous resolu- 
tion in two 
cases; in others 
spontaneous 
rupture of 
incision 


External 
mediastinal 
drainage 


Recovery 


External Death: 


autopsy 


None Spontaneous 


resolution 


Tracheot- 
omy and 
external 
operation 


Recovery 


—— 

Local None 

a 

Local None 

ia 


Summary of the Literature—Continued 


Author 


Glogau: In discus- 
sion on Chamber- 
lain 42 


Love: U. 8. Vet. 
Bureau Bull. 4: 
331, 1928 


Claus: Ztschr. f. 
Laryngol., Rhinol. 
19 ¢ 89, 1929 (2 cases) 


Local 


Local 


Local 


(3 cases, operations 
by others) 


Gunther 5 (1928) 
(3 cases) 


Local 


Herrman * (1928) Local 
Shoryu Ko: Zen- 
tralbl. f. Hals-, Nasen-u. 
Ohrenh. 13 228, 1928 


Waldapfel ** (1929) Loeal 


Reiter: Ztschr. f. 
Laryngol., Rhinol. 
18 : 230, 1929 


Ide 87 (1929) 


Local 


Local 


Smith 2° (1929) General 


Linck ¢® (1929) 


Claus: Ztsehr. f. 
Laryngol., Rhinol. 
19 : 89, 1929 


Anesthesia 


Unknown 


Symptoms 
Phiegmon on neck 


Deep abscess of 
neck 


Phlegmon of neck; 
chills day after 
tonsillectomy 


Phiegmon follow- 
ing tonsillectomy 
for peritonsillar 
abscess 


Not recorded 


Phlegmon of neck 
in 12 year old boy 
extended to retro- 
pharyngeal space 


No external swell- 
ing; severe sepsis 


No external swell- 
ing; sepsis; 
repeated chills 


Phlegmon; chills 


Phlegmon of neck 


Deep cervical 
abscess 


Severe phlegmon 


Swelling and edema 
of face; propto- 
sis of eye 


On 3d day, temper- 
ature 103 F.; tender 
erepitant swelling 
over left neck and 
face; B. welchii 
infection 


Phiegmon of neck 


Phiegmon of neck; 
fever on second 
day; pain and 
tenderness elong 
course of jugular 


Complications 
Mediastin- 
iti 


Jugular 

and lateral 
sinus throm- 
bosis 


None 


Septico- 
pyemia 
Osteomye- 
litis of 
epistropeus; 
meningitis 


Medias- 
tinitis 


None 


Mediastinitis; External 


Operation 


Marshik’s 
operation 


Result 
Recovery (?) 


Not recorded 


Jugular 
and sinus 
exposure 


Death; 
autopsy 


Jugular 


Recovery 
ligation 


Death in all 
three 


External Death; 


autopsy 


Death; 
autopsy re- 
vealed throm- 
bus in vein 


Death; no 
autopsy 


None 


Jugular 
ligation 


None 


Death; 
autopsy 


Resolved 
spontane- 
ously 


Recovery 


erysipelas later 


Ludwig's 
angina 


Jugular and 


External; Death 


no pus found 


None Death 


cavernous sinus 


thrombosis 


External 
incisions 


Death; 
autopsy 


External 


Bilateral 
prophylactic 
mediastinotomy; 
drainage of 
abscess 


Recovery 
Recovery 


be definitely stated. The existence of such a focus, however, may be 
safely assumed, not only on the basis of the foregoing evidence, but 
because it furnishes the most logical explanation of general infection 
following tonsillectomy. 

PROGNOSIS 


Deep cervical infection after tonsillectomy must be considered as 
a serious condition. Of 100 cases in which the final outcome is recorded, 
21 ended fatally. The mortality among the group reported in this paper 
was only 10 per cent, partly due no doubt to the fact that these cases 
were all of the phlegmonous variety. The vascular type of parapharyn- 
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geal infection offers a very bad prognosis although it is probable that 
milder forms exist. Six of the seven cases which come under this 
heading were fatal and the one in which recovery occurred, quoted previ- 
ously, may be considered somewhat in the nature of a miracle. 


PROPHYLAXIS 


From the previous discussion on etiology, it may be stated that 

_ practically only two factors require consideration from this standpoint: 
the anesthetic and the time interval between the previous attack of 
angina and the tonsillectomy. 


The anesthetic, as indicated previously, is by far the most important 
of these two factors. The problem in this respect is concerned mainly 
with avoiding the injection of any solution into the parapharyngeal 
space and to a lesser degree with the sterility of whatever fluid is 
employed for local anesthesia. Three means of prophylaxis are possible : 

(a) General Anesthesia for All Tonsillectomies—In England, 
general anesthesia is largely used. From the analysis of the case 
reports in this paper as well as from the statistics on tonsillar operations 
performed in this way, there is no doubt that parapharyngeal infection 
rarely follows when general narcosis is used. (The ear, nose and 
throat department of the Royal Infirmary at Edinburgh ** does not list a 
single death due to deep cervical infection in a record including over 
23,000 cases, of which less than 1,000 were done under local. anesthesia. 
In this country, Kaiser,** reporting 10,000 tonsillectomies in children, 
failed to mention this condition among his complications. ) 


(b) Topical Anesthesia—Dr. Baum,’ after his experience with deep 
cervical infection, stated that he rarely uses infiltration but depends on 
preliminary narcotization and applications of cocaine. There are a few 
other physicians who remove tonsils in this way. For various reasons, 
such a procedure is hardly likely to become popular. 


(c) Local Anesthesia by Injecting Solution in Such a manner That 
the Parapharyngeal Space Is Not Entered.—To the majority of oper- 
ators who are unwilling to forego the many advantages of local anes- 
thesia, this method is the most interesting possibility. The literature 
contains two papers that outline such methods. 


42. Maxwell, D.: Analysis of the Statistical Tables for the Years 1907 to 
1926 Inclusive, Ear and Throat Department, Royal Infirmary, Edinburgh, J. 
Laryng. Rhin. & Otol. 44:105, 1929. Fraser, J. S., and Reid, G. L.: Report of 
Ear and Throat Department, Royal Infirmary, Edinburgh (Year 1927), Ann. Otol. 
Rhin. & Laryng. 38:1, 1929. 

43. Kaiser, A. D.: Effect of Tonsillectomy on General Health in Five Thou- 
sand Children, J. A. M. A. 78:1869 (June 17) 1922. 
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In 1925, William Chamberlin ** recommended the following technic : 
After preliminary narcotization with morphine or codeine, one hour 
before the operation the tonsils and pillars as well as the soft palate 
and pharyngeal wali are painted lightly with a saturated solution of 
cocaine in epinephrine. Then with a straight needle and 0.5 per cent 
procaine hydrochloride to the drachm, to which 1 minim (0.06 cc.) 
of epinephrine has been added, superficial infiltration of the pillars is 
accomplished by introducing the point at three places only so far that 
the eye alone is buried; of these three places two are on the anterior 
and one on the posterior pillar. The tonsil is then pulled with a tenacu- 
lum, creating a sulcus which defines the lateral border of the tonsil. 
The needle is now introduced to a depth of 1 or 2 cm., when the 
sensation of entering a dead space will be experienced. Deep infiltration 
is made in two places, toward the lower pole and at a point about the 
middle of the sulcus, from 1 to 2 cc. being injected in each place. 

The principle of defining the limits of the tonsil in the foregoing 
manner is a sound one, but the creation of a retrotonsillar space is 
not always brought about. In a small series of twenty patients, using 
Dr. Chamberlin’s technic with colored solution for one of the deep 
injections in each tonsil, I was able to demonstrate the presence of the 
dye in the fossa or on the capsule in only about 50 per cent of the 
injections. Doubtless, this fact is due to adhesions between the superior 
constrictor and the capsule. Dr. Chamberlin himself stated that he 
had had one case of deep cervical abscess since the method was adopted. 
Nevertheless, I believe that this technic is good ; the anesthesia is satis- 
factory, and the procedure should be fairly reliable in preventing the 
occurrence of parapharyngeal infection. 

Imhofer,*® in discussing the prophylaxis of postoperative phlegmons 
of the neck following tonsillectomy, advised the following technic: 

A curved needle is entered above between the capsule and the 
superior constrictor, through the plica supratonsillaris, and falls into a 
space in which from 3 to 4 cc. of solution is injected. Occasionally, it 
is necessary to pull down the superior pole before this injection can be 
made. The tongue is now sharply depressed and the needle hooked over 
the lower pole between the capsule and the muscle and the solution 
injected in the same manner. No other injections are made. 

I have had no experience with this method as outlined, although 
I have used a similar injection at the base of the tonsils for some years. 
There are three theoretical objections to injection at the upper part of 


44. Chamberlin, W.: The Possible Means of Preventing Deep Cervical Abscess 
Following Removal of Tonsils Under: Local Anesthesia, Tr. Sect. Laryng., Otol. & 
Rhin., A. M. A., 1925, p. 38; Personal communication to the author. 

45. Imhofer, R.: Zur Prophylaxe der post-operativen Halsphlegmone nach 
Tonsillektomie, Ztschr. f. Laryngol., Rhinol. 17:353, 1928. 
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the tonsil: (a) Imhofer admitted that the needle occasionally is pushed 
through tonsillar tissue (it is difficult to see how this can be avoided 
in many cases); (b) he spoke of occasionally pulling the upper pole 
down first—presumably without anesthesia, since none is mentioned— 
a procedure which can hardly be painless; (c) a cavity would no more 
be found in all cases than by the preceding method. This “cavity,” 
often spoken of in connection with local anesthesia, has no actual 
existence ; it is an artefact like the capsule of the tonsil,*° which may be 
demonstrated only under favorable conditions. 

It would hardly be possible within the limits of this paper to enter 
into a discussion of the relative merits of the many different methods of 
inducing local anesthesia for tonsillectomy. Speaking in general, I know 
of no technic which will absolutely prevent the injection of solution 
into the parapharyngeal space. Certain principles, however, may be 
formulated which will serve in a large measure to prevent this occur- 
rence. 

1. One should have an adequate knowledge of the topographical 
anatomy of the tonsils and parapharyngeal space. 


2. Prior to operation, a careful examination of the fauces should 
be made in the particular case under consideration. The size of the 
tonsil and the corresponding shape and depth of the fossa should be 
carefully estimated from palpation as well as inspection. I can recom- 
mend the old Hurd tonsil suction cup attached to the ordinary office 
apparatus as a valuable adjunct in this respect; with this simple device 
the tonsil may be pulled out of its bed toward midline with no dis- 
comfort to the patient. The injections should always be adapted to 
the information obtained by this examination and not made according 
to an invariable routine. 


3. Any technic in which the needle is deliberately passed through 
tonsillar tissue to reach a given point is to be condemned. 


4. All needles should be as short as consistent with the minimum 
requirements. 


5. Curved needles are not suitable for deep injections; they are 
best adapted for superficial infiltration of the peritonsillar tissue. In 
many cases the point may be insinuated between the pillar and the 
capsule, and the solution thus deposited diffused around the tonsil. The 
needle should never be inserted in this manner more than 3 or 4 mm.; 
the fossa may be much shallower than is expected. Injection of the 
posterior pillar may be made more safely by hooking the needle over the 
superior part of the tonsil with the point downward and parallel with 
the vertical axis of the pillar. 


46. Hudson-Makuen, G.: The Anatomy of the So-Called Capsule of the 
Faucial Tonsil, Tr. Am. Laryng. Assn., 1915, p. 117. 
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6. Deep injections are made most safely after defining the lateral 
border of the tonsil as recommended by Chamberlin. 

The sterility of the solution constitutes the second line of defence in 
the prevention of parapharyngeal infection following local tonsillectomy. 
The reasons for this conclusion have been discussed previously. Every 
effort should be made to avoid contamination directly or indirectly. 
Where freshly made and properly sterilized solutions are not obtainable, 
the sealed ampules marked by various companies should be used. 

While it is admittedly impossible to achieve anything like asepsis 
in the oral cavity, in the presence of any unusual amount of infection 
such as trench mouth it is wiser to defer the operation. 

The time interval between the last attack of acute tonsillar infection 
and the operation is no doubt of some importance. Clinical evidence 
supports the contention that an elective operation such as tonsillectomy 
should be performed only when acute inflammation has subsided. The 
length of this period is generally given as a minimum of four weeks 
after the last attack. Both Herrman® and Imhofer*® are of the 
opinion that this should be at least six weeks. 

Imhofer mentioned two other factors which he considers of impor- 
tance—the squeezing of the tonsil while it is still attached and the 
postoperative treatment. The first he condemns on the ground that 
infectious material may be forced into the circulation. This considera- 
tion is purely theoretical ; it is not borne out by the incidence of para- 
pharyngeal infection among the vast numbers of children in this country 
whose tonsils are removed by means of fenestrated instruments. Such 
a technic practically always requires some massaging and squeezing of 
the tonsil; yet the author has hardly found a case of this complication 
recorded in a child. As to the postoperative treatment, Imhofer laid 
stress on complete rest to the pharynx for a period of four or five days. 
Without discussing this from any other standpoint, it is difficult to see 
what part motion of the pharyngeal musculature could have in initiating 
deep cervical infection. 

The application of various antiseptics to the tonsillar fossa immedi- 
ately after operation is advocated by many men. Whatever the value of 
this procedure in warding off superficial infection, I can testify from 
personal experience that it will not prevent parapharyngeal abscess. 


TREATMENT 


The therapy of deep cervical phlegmon rests on two principles: 
(a) localization of the infection and (b) drainage of the abscess when 
this is formed. 

As indicated previously, there is a very distinct tendency for the 
process to confine itself to the prestyloid compartment as well as to 
form pus in a large majority of instances. This should be encouraged 
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by every means at one’s command. Hot gargles, or better still, foun- 
tain irrigations to the fauces at frequent intervals, voluminous hot moist 
dressings externally reinforced by electric pads and the use of thera- 
peutic lamps are of considerable value in this respect. Rest in bed, the 
ingestion of quantities of fluids and the employment of laxatives and 
sedatives are indicated as in any other septic condition. 

Spontaneous evacuation of the abscess through the tonsillar fossa 
took place under this form of treatment in eight of the thirty cases 
reported in this paper, usually about a week after the onset of symptoms. 
Two cases with typical symptoms, reported in the literature from differ- 
ent sources, resolved without any abscess formation; in one of these, 
given by Fruhwald, the successful outcome is credited to the use of 
Besredka’s staphylococcus and streptococcus vaccine applied by means 
of tampons to the fossa on the affected side. Posture may have some 
influence in determining the direction in which the abscess will point. 
The most favorable position would be for the patient to lie on the 
unaffected side with very little elevation of the head; this should 
facilitate drainage toward the oropharynx without guiding infection 
in the direction of either the mediastinum, the base of the skull or the 
posterior compartment. 

The indication for surgical intervention is furnished by the signs 
of abscess formation and the symptoms of increasing sepsis. There is 
no definite time limit, but, generally speaking, it is a mistake to attempt 
operative measures very early in the course of the infection unless some 
urgent indication arises. It is true that some instances have been cited. 
especially from German sources, in which serious complications occurred 
within a short time after tonsillectomy; these, however, form only a 
small percentage of the total number of cases analyzed by myself. 
In the great majority of instances, the patient’s interest will be served 
best by waiting for the process to be walled off before attempting to 
establish drainage. 

The method of choice when there is any bulging into the pharynx 
is to evacuate the abscess through the tonsillar fossa. In twelve of the 
thirty cases reported in this paper, drainage was done successfully in 
this manner. The procedure is simple. Following a little preliminary 
cocainization, a long curved tonsillar hemostat is thrust through the 
superior constrictor, where the bulging is greatest, for about half an 
inch into the anterior compartment, and spread. In cases in which the 
mouth can be opened only to a slight extent, a blunt-pointed Holmes 
nasal scissors of the appropriate curve serves admirably for this purpose. 
(The cocainization of the sphenopalatine ganglion may -be of consider- 
able assistance. I have seen this procedure used successfully recently 
by Dr. M. R. Guttman for relief from trismus and dysphagia in 
peritonsillar abscess.) Often no pus escapes at the time, but it will be 
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seen several hours later. The incision should be kept open until the 
patient is entirely well. 

External operation is indicated under the following conditions: 

1. When the abscess points externally only, i. e., when no bulging of 
the tonsillar fossa is to be seen and the symptoms of sepsis are increasing. 

2. If no drainage has taken place within from twenty-four to forty- 
eight hours following intra-oral operation. 

3. If the abscess is draining through the pharyngeal incision but the 
external swelling and the symptoms of absorption are progressing. 

4. On the imminent approach or actual presence of one or more 
of the complications previously discussed. 

The extent of the operation depends on the preoperative symptoms 
and the operative signs. In uncomplicated cases an incision of moderate 
length over the external swelling, preferably along the anterior border 
of the sternocleidomastoid, is usually sufficient. Pus is often obtained 
immediately after incising the superficial layer of the deep fascia. This 
procedure may be done under preliminary narcotization and superficial 
infiltration. Gutta-percha drains are placed in the wound which is left 
open. 

Where the main collection of pus is not tapped in this way, or there 
are other reasons for making a more extensive operation, the incision 
is lengthened downward below the estimated level of the infection. 
After going through the superficial layer of the deep fascia, blunt dissec- 
tion is used to expose the medial border of the sheath of the great ves- 
sels. The sternocleidomastoid muscle is retracted laterally, and the 
larynx medially; this is usually sufficient to disclose any pus pockets 
along the larynx or pharynx (Hajek **). Inspection of the jugular vein 
in these cases may require removal of lymph nodes adherent to its 
sheath. If drainage of the main abscess has not been accomplished at 
this stage, the posterior belly of the digastric muscle is sought out and 
identified, and a forceps or blunt sound thrust beneath it in the direction 
of the angle of the mandible. The insertion of a finger of the free 
hand into the tonsillar fossa, when possible, may be of assistance in 
getting the proper direction ; ** Linck ** uses this maneuver to push the 
forceps into the pharynx, obtaining through and through drainage. 
One should try to prevent too sudden evacuation of the abscess as death 
apparently due to vagus inhibition from this cause has been reported 
by some observers. 


47. Hajek, M.: Beitrag zur Therapie der Senkungsabscesse seitens des Larynx 
und Pharynx, Wien. med. Wehnschr. 77:711, 1927. 

48. Broca, A.: Abcés latero-pharyngien, Ann. de méd. 1:639, 1914. 

49. Linck: Eine neue Operations-Methode fiir Halsphlegmonen, Ztschr. f. 
Hals-, Nasen- u. Ohrenh. 23:507, 1929. 
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In Germany, the more radical operation involving the so-called 
prophylactic mediastinotomy of Marschik is used quite freely. This 
method includes the preliminary opening of the anterior and posterior 
mediastinum and the insertion of gauze drains therein prior to the 
drainage of the abscess; it is supposed that in this manner adhesions 
will be formed that will prevent the descent of the infection from the 
neck into the mediastinum. 

The value of this procedure from a prophylactic standpoint has been 
severely criticized by Beck, Mosher and others.*® When the symptoms 
suggest the presence of actual or imminent mediastinal infection, this 
technic is a good one to follow. Full details and illustrations are to be 
found in the writings of Schlemmer ** and Glogau.*° 

Complications are treated as they arise. Jugular thrombosis requires 
ligation and possibly resection of the vein. Edema of the larynx, if not 
progressing too rapidly, is best combated by immediate external drainage 
of the abscess; in doubtful cases, one should not wait too long to per- 
form tracheotomy. 

No definite therapy can be laid down for the vascular form of 
parapharyngeal infection. Surgical intervention was not used in any 
of the cases belonging to this group, but the results from operative 
procedures in several analogous cases following acute tonsillar infection 
as reported from German sources are not encouraging. When definite 
signs of jugular thrombosis are present, ligation may be attempted. In 


the acute septicemias, expectant treatment will probably accomplish 
just as much or just as little as surgical measures. 


CASE REPORTS 


Case 1.—Mr. C. C., aged 42, was referred for tonsillectomy by Dr. Jacob 
Meyer on account of chronic arthritis and repeated attacks of acute tonsillitis 
and peritonsillar abscess. 

Operation was performed on April 12, 1929, under local anesthesia—l per 
cent procaine hydrochloride with 8 drops of epinephrine to the ounce. The usual 
technic was followed, i. e., preliminary swabbing with tincture of iodine and 
infiltration of the peritonsillar region by means of one deep injection through 
the anterior pillar with a straight needle, followed by three injections with curved 
needles between the tonsil and pillars above, posteriorly and at the base. 
Enucleation was uneventful. The tonsils were fibrosed and of moderate size. 
At the end of the operation, the fossae were swabbed with tincture of iodine. 

The next day the patient felt well but had a mild rhinitis. He was kept in 
the hospital for another day, and then discharged. The fossae were clean; there 
was no fever and little sore throat. 

On the sixth postoperative day he called, stating that he felt well and had 
practically no sore throat, but that he could not open his mouth more than about 
three-quarters inch—a symptom which he had first noticed two days previously. 


50. Glogau, O.: Abscesses of Neck and Mediastinum, Tr. Acad. Ophth. & 
Otol., 1922, p. 393. 
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Examination of the fauces revealed nothing beyond the usual postoperative appear- 
ance. The temperature was normal. His dentist reported the teeth to be in 
good condition. 

Within the following forty-eight hours, he began to have pain and tenderness 
in the upper left cervical region, while a moderate swelling became noticeable at 
the angle of the mandible on the same side. The trismus continued, and a septic 
temperature developed about eight days after the operation. 

Hot saline irrigations to the fauces and heat externally by means of hot 
dressings, flax-seed poultices and the therapeutic lamp were instituted as soon as 
localizing symptoms indicated which side of the neck was involved. 

A moderate bulging of the left fossa toward the midline was noticed on the 
eleventh day. A diagnosis of left parapharyngeal abscess was made, and opera- 
tion advised. The patient was removed to Michael Reese Hospital. The tem- 
perature on entrance was 101.4 F.; the pulse rate, 96; respirations, 22; the white 
cell count was 12,000 with 82 per cent polymorphonuclears; the red cell count 
was 3,150,000. The urine was normal. The mouth could hardly be opened; 
there was considerable swelling of the neck, and the patient appeared quite toxic. 
Dr. Samuel Salinger was called in consultation and concurred in the diagnosis 
and treatment. 

On the twelfth day following tonsillectomy, a little 10 per cent cocaine solu- 
tion being used, an opening was made through the left fossa into the para- 
pharyngeal space by means of a blunt-pointed Holmes nasal scissors of the 
appropriate curve. No pus was obtained at the time, but the same night there 
was profuse drainage from the opening with considerable relief from symptoms. 
Drainage was used for several days, the opening in the tonsillar fossa being kept 
patent by means of probes. The fever, tenderness, trismus and swelling of the 
neck gradually subsided, and the patient left the hospital three weeks after tonsil- 
lectomy feeling perfectly well. 


This instance constitutes my only personal experience. It is given 
in some detail, as the symptoms and course are fairly typical of an 
average case. 

Dr. James Lebensohn enabled me to include the following case 
reports : 


Case 2.—Mrs. A. S., aged 55, had been advised to have her tonsils removed by 
several specialists because of an ocular pathologic condition, probably of focal 
infectious origin, and occasional attacks of rheumatism. 

Tonsillectomy was done on Aug. 18, 1925, under procaine hydrochioride anes- 
thesia. Eight cubic centimeters was injected with straight needles through the 
pillars. Operation was performed by dissection and snare, and was entirely 
uneventful. The tonsils were moderate in size, fibrous and adherent. 

Two days later, the throat was inspected and found to present the usual post- 
operative appearance. A large remnant was present at the base of the right fossa. 

Nine days after tonsillectomy, the patient appeared at the office complaining of 
trismus and a painful, tender swelling below the angle of the right jaw. The 
mass at the base of the right fossa was still prominent. Hot applications and 
gargles were instituted. 

The following day, the patient complained of a severe right-sided headache. 
The temperature was 100.2 F. Infiltration apparently was spreading. 
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According to a note on the history sheet one day later, the right posterior 
pillar was extremely edematous and fully half an inch thick. The headache was 
excruciating. The patient had not slept for three nights. Incision into the 
posterior pillar and supratonsillar fossa gave negative results. 

On August 30, twelve days after the operation, the abscess ruptured into the 
pharynx, discharging a large amount of foul-smelling pus. The wound drained 
for a few days, and the patient was reported as entirely relieved by September 5. 


The following case reports were quoted to me by Dr. Lebensohn 
from memory because of the difficulty of obtaining the records: 


Cases 3, 4 and 5.—Three ex-service men on whom he operated in the early 
part of 1922 at the U. S. Veterans’ Hospital, Maywood, Ill, developed 
phlegmons of the neck following tonsillectomy. The technic of injection used 
was the same as in the preceding case. Enucleation was effected with the Beck- 
Schenk instrument. These patients had similar symptoms—trismus and fever 
and a painful, tender swelling at the angle of the jaw on the affected side—which 
came on about a week following the operation. All of them were treated 
expectantly, and all had a spontaneous rupture of the abscess into the oropharynx 
within about a week after the onset of their symptoms with complete recovery. 


The reports of the following two cases were submitted by Dr. John 
Theobald : 


Case 6—A woman, aged 60, operated on by another surgeon, developed a 
swelling of the neck, fever and trismus about a week after tonsillectomy. Hot 
dressings, gargles, etc., were used, and the patient was kept under observation for 
another week. As there was very little bulging of the tonsillar fossa on the 
affected side, and the patient was becoming toxic, she was operated on externally. 
An incision was made in front of the sternocleidomastoid muscle over the swell 
ing and a large abscess, which was quite superficial, was evacuated. Uneventful 
recovery took place. 

Case 7.—A man, aged 43, was seen in consultation on Jan. 3, 1930. On 
Dec. 26, 1929, tonsillectomy had been performed under local anesthesia elsewhere. 
Two days later, pain began to develop at the angle of the right jaw. When the 
patient was examined, he had a swelling of the neck in this region and consider- 
able difficulty in opening his mouth. The temperature ranged from 97 to 100 F. 
for the next few days. On the fourth day, a forceps was pushed through the 
bulging right tonsillar fossa, and a large amount of pus was evacuated. A few 
hours later, the patient had a chill, and his temperature rose to 104.9 F. The 
following day he felt much better. Complete recovery took place within the next 
three days. 


Dr. S. J. Pearlman contributed the following case reports : 


Case 8.—Mrs. M. T., aged 24, was operated on in another city. The tonsils 
were removed by dissection with scissors, infiltration anesthesia being given with 
curved needles. On her return to this city, twelve days after tonsillectomy, 
trismus, slight fever, bulging of the right fossa and marked right cervical swell- 
ing were noted. Two days later, cream-colored pus was seen escaping from the 
middle of the right tonsillar fossa. Drainage was employed for about six days, 
with complete relief from symptoms. 
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Case 9—Mrs. B. K., aged 26, had her tonsils removed on Jan. 26, 1927. On 
the sixth day following the operation, trismus, slight- fever-and swelling on the 
right side of the neck were noted. Laryngoscopic (indirect) examination revealed 
slight edema of the right aryepiglottic fold. Two days later, there was a spon- 
taneous evacuation through the right fossa of a small amount of cream-colored 
pus, which continued for three days, with complete cure. 

Case 10.—Mrs. F. L., aged 62, was operated on because of frequent tonsillitis 
and arthritis. Eight days later, she complained of considerable pain in the left 
side of the throat, trismus and swelling on the left side of the neck. Examination 
of the fauces revealed pus oozing through the left tonsillar fossa. Pressure on 
the swelling of the neck produced an increased flow. The patient was hospitalized, 
drainage was instituted for three days and complete recovery resulted. 

Case 11.—Mr. L. S., aged 16, was seen on the sixth day following tonsillectomy. 
He had trismus, swelling of the right side of the neck, fever and a foul slough in 
the right fossa. The following day a nasal dressing forceps pushed through the 
fossa evacuated half a teaspoonful of foul pus, after which there was a speedy 
resolution. 

Case 12.—Miss E. W., aged 18, was operated on on July 5, 1929, by one of 
the interns in the charity service. Anesthesia was obtained with 1 per cent 
procaine hydrochloride injected into the tonsillar fossa through the tonsil. In 
twenty-four hours, trismus, fever and swelling on the right side of the neck 
developed. Under expectant treatment there was a spontaneous evacuation of 
foul pus from the right fossa, which continued for five days. At the end of this 
period the patient left the hospital of her own accord, much improved. 

Straight needles were used in all of these cases. Routine antiphlogistic mea- 
sures were instituted in every instance. 


The next two reports were furnished by Dr. Walter Theobald. 


Case 13.—Miss G. F., aged 36, was admitted to the hospital for the removal 
of the tonsils on Feb. 10, 1927. The operation was performed with scissors and 
snare under procaine hydrochloride anesthesia, infiltration being done through the 
pillars with straight needles; the operation was uneventful. The patient was dis- 
charged from the hospital on Feb. 12, 1927. 

On February 25, over two weeks following the operation, she was readmitted 
to the hospital complaining of severe pain on the right side of the neck and throat, 
swelling and tenderness of the neck, difficulty in swallowing and trismus of 
several days’ duration. Oral inspection revealed a large swelling of the right 
lateral pharynx with the tonsillar fossa almost obliterated. The temperature was 
102 F.; pulse rate, 90; respiration, 22. The urine was normal; the white cell 
count was 19,200; the red cell count, 3,310,000, and the hemoglobin, 57 per cent. 
The abscess was opened by incision and forceps through the fossa, with evacua- 
tion of a large amount of foul pus. Drainage continued for several days, with 
rapid amelioration of local and general symptoms. A culture of the pus revealed 
a “green-producing streptococcus or pneumococcus.” 

The patient developed a psychosis during her convalescence, with religious 
hallucinations, which was termed a “confusion or exhaustion psychosis” by the 
neurologist in consultation. This mental condition lasted for over two months, 
with ultimate recovery. 

Case 14.—This patient had had a tonsillectomy performed by another laryn- 
gologist, a local anesthesia being used. Five days after operation, trismus devel- 
oped and later fever and an external swelling on the right side of the neck at the 


rk 
4 

4 


SH APIRO—POSTTONSILLECTOMIC CERVICAL INFECTION 731 


angle of the mandible. The swelling was incised, and considerable pus was found 

around the carotid sheath. About three days afterward meningeal symptoms —- 
appeared, and the patient succumbed. Postmortem examination revealed a basal 
meningitis, 


Dr. Francis Lederer contributed the following case report: 


Case 15.—Mr. S. D., aged 42, was admitted to the Grant Hospital on July 12, 
1929. Two weeks before, tonsillectomy was performed by another physician. A 
local anesthesia was given with curved needles; the tonsils were removed by 
dissection and snare. Five days following the enucleation, he noticed some 
swelling on the left side of the neck, which increased both posteriorly and 
‘upward in the next few days. On admission to the hospital, the patient had a 
moderate fever, swelling and tenderness on the left side of the neck and inability 
to open the mouth and to swallow. The urine was normal; the white cell count 
was 16,400. There was bulging of the left tonsillar fossa and considerable edema 
of the pharynx. On July 13, an opening was made through the left fossa with 
forceps, but no pus was obtained. The following day there was profuse drainage 
through the incision, which continued for a number of days. The patient’s symp- 
toms gradually subsided, and he left the hospital on July 20 feeling perfectly well. 
\ culture of the pus obtained from the wound showed gram-positive diplococci. 


Dr. M. Jacobson, ‘resident, ear, nose and throat department, Cook : 
County Hospital, supplied the following histories : % 


Case 16.—W. C., a man, aged 36, had a tonsillectomy performed on Sept. 21, 
1928, and felt well until five days later, when he noticed that he could not open 
his mouth and had pain and swelling on the left side of his neck. On readmission 4 
to the hospital, on Sept. 30, 1928, the essential symptoms were almost complete a 
closure of the jaws, swelling over the left palatoglossus area in the pharynx, and 
a tender, painful swelling in the left submaxillary region. 

On October 1, the temperature was 101.6 F. An incision was made through 
the left tonsillar fossa, but no pus was obtained. 

On October 4, the. swelling extended to the cheek, and the lower lid was 
edematous. The swelling of the neck was softer. An external incision was made 
about 1 inch long, parallel to the ramus of the mandible, with evacuation of con- 
siderable pus following insertion of forceps in the direction of the pharynx. A 
rubber tube was inserted for drainage. 

On October 6, the wound was draining well. The temperature was dropping. 

On October 14, the patient was discharged in good condition. 


Case 17.—B. S., a woman, aged 20, was readmitted to the hospital on Sept. 18, 
1928. Tonsillectomy had been performed a few days before. She complained of 
pain in the throat and inability to open her mouth for three days. Examination 
revealed considerable reaction and bulging of the anterior pillar on the left side 
of the pharynx. The temperature was 100 F. An incision through the left fossa 
liberated pus. 

On September 21, the fossa was bulging again. It was incised the second time 
with no amelioration of symptoms. 

On September 23, the external swelling was larger. The temperature was 
103 F. The next day an external incision was made as in the previous case, with 
evacuation of much foul pus. Irrigations with a surgical solution of chlorinated 
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soda (Dakin’s solution) were ordered. The symptoms gradually subsided. The 
patient was discharged on Oct. 8, 1928. 


Case 18.—E. M., a woman, aged 22, was admitted to.the hospital on Sept. 11, 
1928. Tonsillectomy had been performed sixteen days before. Four days follow- 
ing the operation, she experienced difficulty in opening her mouth. No treatment 
was carried out until four days later. Since that time external and internal hot 
applications had been used continuously. On admission, the patient could open her 
mouth only about one-eighth inch, and the portion of the tonsillar fossa that was 
visible appeared normal. Just anterior to the angle of the jaw on the right side, a 
small, tender, firm swelling was noted. The temperature was 100.6 F. An incision 
through the right fossa gave no pus. During the next few days the external 
swelling became much larger, and the bulging of the right fossa increased. 

On September 17, the old incision through the right fossa was enlarged; no 
pus was obtained. On the following day, the external swelling extended below the 
level of the cricoid cartilage. The white cell count was 15,000; hemoglobin, 80 
per cent. An external incision was made with the patient under gas, as described 
in the first two cases, with the insertion of a rubber drain. Drainage was empioyed 
for about a week, and the patient was discharged on September 29, relieved from 
her symptoms. A culture of the pus revealed fusiform bacilli and a nonhemolytic 
streptococcus. 

Case 19.—Miss J. S., aged 16, had had a tonsillectomy performed on Sept. 21, 
1928. Her condition was good on discharge. She was readmitted to the hospital 
on September 29, complaining of pain and swelling of the right side of the neck 
and inability to open her mouth of five days’ duration. The temperature was 
100.4 F. Expectant treatment was used for the next few days. 

On October 2, the temperature was 102 F. The external swelling was more 
extensive and the pain severe. 

On October 3, the temperature was 103 F. There was bulging of the tonsillar 
fossa. The forceps were inserted through the upper part of the fossa and spread. 
Considerable foul-smelling pus was evacuated. There was a gradual subsidence 
of symptoms. The patient was discharged on Oct. 8, 1928. 

Case 20.—Miss I. H., aged 23, was admitted to the hospital on April 4, 1929, 
with a complaint of severe pain, trismus and fever. Tonsillectomy has been per- 
formed five days before. The temperature was 100.4 F. Examination revealed a 
bulging of the right tonsillar region. A foul-smelling abscess was opened two 
days following admission by pushing curved forceps through the right tonsillar 
fossa. An uneventful recovery followed, and the patient was discharged on April 
18, 1929, 

Case 21.—F. W., man, aged 29, was admitted to the hospital on July 11, 1928, 
with complaint of pain and swelling under the right jaw and inability to open the 
mouth of five days’ duration. Tonsillectomy had been performed twelve days 
before with gradually increasing sore throat and onset of symptoms as stated. 
The temperature was 102.6 F. A large, tender, indurated mass was present just 
below the angle of the right jaw. The white cell count was 15,600. Expectant 
treatment was instituted. During the next three days, the external swelling 
increased, extending down the neck. On the following day, bulging of the right 
tonsillar fossa was noted. An incision was made through the mouth, with 
evacuation of considerable foul-smelling pus. The incision had to be repeated 
three days later. The patient was discharged on July 19, 1928. 
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The tonsillectomies in the six cases just cited were all performed 
with dissection and snare, procaine hydrochloride and epinephrine solu- 
tion being injected with curved needles. 

Dr. S. M. Morwitz contributed the following report : 


CasE 22.—I was called in consultation to see a man about 35 years of age with 
a history of tonsillectomy performed under local anesthesia at Cook County Hos- 
pital. A few days later fever, swelling and pain in the right side of the neck and 
inability to swallow developed. These symptoms became more marked, and he 
was admitted to the hospital on the fifth day. The following day he spat a little 
blood, and from then on a thick, yellowish, foul-smelling pus. I found the 
temperature to be 101 F. A somewhat brawny swelling was present in the right 
side of the neck, and within the throat there was a prominence in the right lateral 
wall toward the pyriform fossa where there was a small perforation from which 
pus exuded. I enlarged the opening and removed a quantity of discharge with 
the suction apparatus. The odor was almost unbearable. Daily manipulations 
with an artery forceps were advised in order to keep the opening patent. I did 
not see the patient again, but was told that he made a good recovery. 


The following case is contributed by Dr. M. P. Palmer from the 
Research and Educational Hospital of the University of Illinois. 


Case 23.—A youth, aged 18, in excellent general condition, entered the hospital 
for tonsillectomy in the early part of 1929. 

Anesthesia was obtained by injections of procaine-epinephrine with curved 
needles; efforts were made to avoid passing through the tonsillar tissue. Enuclea- 
tion was performed with the Tyding knife and snare, and was uneventful. 

Examination of the fauces three days afterward disclosed nothing beyond the 
usual postoperative appearance. On the following day the patient returned, com- 
plaining of very severe pain in the throat. The pharynx was injected and showed 
some bulging on the left side. Expectant treatment was instituted. 

Two days later, inability to swallow and trismus were noted in addition to the 
pain. Inspection of the fauces showed the right tonsillar area to be markedly 
swollen, giving the appearance of a peritonsillar abscess. By means of a curved 
hemostat, a white slough occupying the fossa on this side was torn near its center, 
releasing half an ounce of greenish, foul pus. The symptoms rapidly subsided after 
this procedure, and the, patient recovered. 


The following two fatalities were contributed by two colleagues who 
do not wish to be quoted : 


Case 24.—Mr. F. L., aged 31, was advised to have his tonsils removed because 
of polyarthritis. On examination, the tonsils were noted to be small and infected; 
the teeth were in a very insanitary condition, and arthritic changes were demon- 
strated in the spine with x-ray films. A thorough physical examination gave no 
other evidence of disease. Prior to operation, the coagulation time of the blood 
was one and one-half minutes; the urine was normal; a throat culture revealed 
pneumococci and staphylococci. 

The patient was operated on on June 5, 1922, under procaine hydrochloride 
anesthesia, using straight needles with the solution injected through the pillars. 
Enucleation was done with dissection and snare, and was uneventful. 
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Three days following tonsillectomy, the temperature was 100.8 F., and the 
patient complained of marked sore throat which increased during the subsequent 
days. On June 11, six days after the operation, he was unable to take any food; 
trismus and swelling of the right side of the neck were present. The usual hot 
gargles and hot dressings were instituted. 

On June 14, a curettement of the right tonsillar fossa was performed. Imme- 
diately following this procedure, the patient experienced a severe chill, and the 
temperature rapidly rose from 101.6 to 105 F., and as rapidly descended to sub- 
normal. This septic fever with wide excursions persisted during the remainder of 
the illness. On June 16, a marked indurated swelling of the upper cervical region 
was noted. The right tonsillar fossa was incised, with profuse drainage through 
the opening. During the next few days the patient was able to open his mouth a 
little, but the general condition did not improve. On June 22, the neck was incised 
externally on the right side, and some pus was evacuated. Details of the opera- 
tion were not given. 

The patient gradually grew worse although drainage was profuse from the 
internal and the external incisions. On June 24, he grew very dyspneic, and died. 
Blood culture made shortly before death revealed a gram-positive streptococcus. 
Autopsy was not permitted. 

CasE 25.—This case has been previously quoted in the discussion of the com- 
plications of deep cervical phlegmon. 


Dr. Noah Fox submitted the following case reports: 


CasE 26.—A tonsillectomy had been performed under local anesthesia by 
another physician in July, 1926. The patient was seen in consultation about a 
week afterward. High fever, trismus and cellulitis of the left side of the neck and 
face were present. Incisions had already been made in the neck parallel to the 
sternocleidomastoid muscle, but no pus had been obtained. Extreme dyspnea 
occurred several hours after the first examination, and a hurried tracheotomy had 
to be done. The swelling in the lower part of the neck and edema of the larynx 
gradually decreased within the next few days, the tube being removed about a 
week later. About the same time the abscess localized over the parotid region and 
ruptured into the external auditory canal. Incision was made into the parotid 
gland over the point of fluctuation, and considerable pus was evacuated. The 
patient recovered, but drainage from the incision persisted for over three months. 

Case 27.—A girl developed pain at the angle of the jaw about a week following 
tonsillectomy performed under local anesthesia. There was no swelling externally 
or internally. She kept on complaining, and a diagnosis of arthritis was made 
which was corroborated by a consultant. Five weeks following the operation 
fever, trismus and bulging of the right pharynx developed. The abscess was 
evacuated through the tonsillar fossa. 

Case 28.—A man entered the hospital with a complaint of pain in the right 
side of the neck on the fourth day following tonsillectomy performed under local 
anesthesia. Trismus, fever and swelling of the neck and pharynx were noted 
about six days later. Incision through the supratonsillar fossa evacuated foul- 
smelling pus. The swelling of the neck continued, however, and extended over 
the mandible to the parotid region, where it was incised a few days later. The 
patient recovered, but drainage from the fistula continued for several weeks. 


Case 29.—The patient complained of left-sided earache on the fourth day after 
tonsillectomy was done under local anesthesia. Fever and swelling of the left 
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tonsillar fossa were noted on the sixth day. Incision through the mouth did not 
cause the evacuation of pus on the eighth day. The pain continued, and the 
swelling at the angle of the jaw extended over the parotid region. This was 
incised over the point of fluctuation, and the abscess evacuated. As in the other 
two cases, drainage continued for several weeks. 


CasE 30—A young woman, on whom tonsillectomy was performed after 
infiltration by the intern on my service, a week later had fever and trismus. 
Swelling of the right tonsillar fossa and at the angle of the jaw appeared later. 
The abscess was opened through the mouth, and the patient made an uneventful 
recovery. 


SUMMARY 


1. Thirty cases of deep cervical infection following tonsillectomy, 
including three fatalities, are reported in this paper, and eighty cases 
are reviewed from the literature. 

2. The topographical anatomy is essentially that of the para- 
pharyngeal space and its two divisions—the prestyloid and the retro- 
styloid compartments. The presence of the great vessels in this cavity, 
as well as its relationships to the base of the skull and the neck, furnish 
a number of dangerous possibilities. 


3. In 94 per cent of all the cases reported, the operation was done 
under local anesthesia. The most important factor in the etiology is 
the injection of infected solution into the parapharyngeal space. 


4. Two clinical varieties are noted: a phlegmonous type, which 
includes a large majority of all the cases analyzed, and a vascular infec- 
tion which manifests itself in the form of septicemia, thrombosis or 
embolism. 


5. The phlegmonous form of deep cervical infection following 
tonsillectomy is characterized by a symptom-complex consisting of 
trismus, fever and swelling of the neck on the affected side. A large 
number of grave additional complications are recorded. 


6. When local anesthesia is used, three points are essential in the 
prophylaxis: a proper technic of injection, the avoidance of contami- 
nation of either the needle or the solution and a minimum period of 
four weeks between the last acute attack and the operation. 

7. The treatment should aim at localizing the infection before an 
attempt is made to drain the abscess. The incision of choice is through 


the tonsillar fossa. External operation is indicated under certain 
conditions. 
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INTRANASAL ANGIOMAS 


REPORT OF TWO CASES * 


JOHN J. SHEA, M.D. 
MEMPHIS, TENN. 


Angiomas of the nose and pharynx are classified according to the 
type of basic cell and the variety of vessels contained. Such a tumor 
may be classified either as a hemangioma (blood vessels) or as a lymph 
angioma (lymph vessels.) The framework is usually endothelial, 
though it may be lymphoid. 

These tumors arise from the most vascular region of the nose, 
having their attachment to the mucous membrane in the region of the 
nasopalatine foramen. Here the internal maxillary divides into its 
terminal branches, which offers a wonderful opportunity for a blood 
vessel tumor. The two cases here reported are typical examples, one 
being a hemangioma and the other a lymphangioma, the basic cells 
being endothelial in both cases. 

Sharp and Hansmann,' reported a case of capillary hemangio- 
endothelioma of the nose and reviewed the literature. The patient 
was from the Iowa University Hospital, from the service of Dr. L. W. 
Dean, whom I requested to review the specimens from the first case 
here reported. Dr. Dean concurred in the diagnosis of hemangioma. 


REPORT OF CASES 


Case 1.—B. M., aged 16, was referred by Dr. J. W. Ramsey of Jonesboro, 
Ark., with a diagnosis of possible carcinoma. For the past year, the right naris 
had been obstructed by a growth. The patient was a country boy who had grown 
normally and had never experienced any serious illness. 

Examination showed that the right naris was filled with a growth, the pre- 
senting surface of which was ulcerated, owing to the removal of a section for 
biopsy. The lateral surfaces were of a cyanotic hue and fairly smooth, but not 
as even as a polyp. After shrinkage of the nasal membrane the base of the tumor 
was found to be attached to the lateral wall, above the posterior end of the middle 
turbinate. When viewed with a posterior rhinoscopic mirror, the choana was seen 
to be filled with this cyanotic tumor. The left naris was patent, and nothing 
abnormal was visible in it, either anteriorly or posteriorly. 

On transillumination, the right side of the face was dark. 

Roentgen examination showed the right antrum and posterior ethmoids to be 
cloudy, and in the lateral picture the right sphenoid was cloudy. 


* Submitted for publication, Jan. 31, 1930. 

* Read before the Southern Section of the Tri-Ological, Roanoke, Va., Jan. 
18, 1930. 

1. Sharp, B. L., and Hansmann, C. H.: Capillary Hemangio-Endothelioma 
of the Nose, Arch. Otol. 1:612 (June) 1925. 
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A preoperative diagnosis of tumor of the nose of unknown type was made. 

Operation—On July 21, 1924, with the patient under ether anesthesia, a trans- 
antral approach was made to the posterior ethmoids, the membranes of which were 
found to be diseased. The tumor was removed by a snare through the naris, 
guided by vision through the transantral route. The primary hemorrhage was 
active and so profuse as to require immediate packing with a postnasal tampon 
and a nasal and an antral pack. The loss of blood was so great that a saline 
infusion was administered. Two days later an attempt to unpack the nose was 
frustrated by hemorrhage; so the right external carotid artery was ligated, and 
the unpacking was continued uneventfully. During the exposure for the ligation, 
an enlarged cervical gland was removed for study. The ischemia resulting from 


Fig. 1 (case 1).—Photomicrograph showing a cavernous space filled with 
blood ; low-power. 


the ligation afforded an opportunity to inspect the right nares, and the nasal tumor 
was found to have been well removed, and its attachment could be readily studied. 
This inspection showed the tumor to have sprung from the outer wall above the 
posterior end of the middle turbinate. The right sphenoidal sinus was filled with 
a purulent discharge, and its membrane was hypertrophied. One hundred milli- 
grams of radium was placed against the posterior nasal wall for ten hours. The 
usual nasal treatments were prescribed, but six weeks later a reformation had 
filled the choana. The anterior wall of the sphenoid was now covered by the 
tumor. On Sept. 6, 1924, the area was again exposed to a like dose of radium, 
and another section was taken for biopsy. Radium needles (25 mg.) were 
implanted in the lateral wall of the right naris for twenty-four hours on October 
20 and November 19. The tissue of the right orbit became swollen after this last 
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irradiation, and the boy’s general condition grew weaker; so the radium treatment 
was suspended. He gradually improved, and has remained well for five years. 


Pathologic Report no. 3667.—Gross Examination: Large irregular fragments 
of dense consistency mottled with hemorrhagic discoloration were seen. The 
entire specimen was preserved for demonstration and for section. 

Microscopic Examination: The tissue consisted of vascular connective tissue, 
with numerous hemorrhages and one zone of necrosis. Near the center of this 
zone was a thrombosed blood vessel. Large vascular spaces were scattered 
throughout the section. Only one of them had an easily recognizable arterial wall. 


Fig. 2 (case 1).—Photomicrograph showing a large dilated blood vessel filled 
with blood and surrounded by slight small round cell infiltration and cellular con- 
nective tissue ; high-power. 


The others were larger spaces, filled with blood and others with organizing blood 
clots, and some were entirely obliterated. The latter appeared as stellate areas 
of scarring. Small round cell infiltration was inconspicuous and occurred chiefly 
along the outer wall of the blood spaces (figs. 1 and 2). 

A diagnosis of hemangioma, with necrosis, hemorrhage and thrombosis was 
made. 


Pathologic Report no. 3704.—Gross Examination: An enlarged lymph node 
of firm consistency and irregular outline was seen. The cut surface had a grayish 
homogeneous appearance. 
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Microscopic Examination: The pulp tissue was composed of closely packed 
lymphocytes. The germinal centers were indistinct or obliterated. There was an 
increase of connective tissue; the thickened trabeculae contained numerous vessels 
and lymph spaces. 

A diagnosis of inflammatory hyperplasia of a gland was made. 

Pathologic Report no. 4013——Microscopic Examination: Section after radia- 
tion showed marked fibrosis and connective tissue hyperplasia and many small 
dilated lymph channels. There was moderate small round cell infiltration. Many 
of the large blood channels appeared as stellate areas of scarring, with thick walls 
which merged into the stroma without zones of demarcation. The covering epi- 
thelium appeared as a single layer, and it was beneath the area where the dilated 
lymph channels abounded. 

A diagnosis was made of scarring following radiation to hemangioma. 


Fig. 3 (case 2).—Photograph of tumor in situ. 


Case 2.—V. F., aged 10, was first seen on June 14, 1926. His chief complaint 
was that a palatal tumor had reformed (previously removed in February of the 
same year). There was an offensive nasal discharge, which was worse from the 
left side. There was nothing relevant in his family or past history. During the 
past winter, he began to have nasal blocking which was thought to be due to 
“colds.” The tumor in the mouth appeared around the first of the year, and was 
removed during February, 1924. The surface of the wound did not heal, and the 
tumor reformed. All this time the nasal blockage was increasing, and the dis- 
charge was becoming more offensive. 

Examination revealed a large fungoid tumor hung from the junction of the 
hard and soft palate (fig. 3). The nasopharynx was filled with this same fungoid 
tissue, and the nares were blocked posteriorly, causing a stagnation of the discharge. 

Transillumination showed the left half of the face to be dark. 

The roentgenologic study revealed that the left antrum was filled with dis- 
charge, and the cloudiness extended into the ethmoids. 

A preoperative diagnosis was made of sarcoma of the palate and left antrum. 
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Operation—With the patient under chloroform anesthesia, the tumor was 
removed from the palate by electrical coagulation. The tissue filling the naso- 
pharynx was next attacked. An adenotome was first used, then a punch forceps, 
and finally, with a snare passed through the nose, and guided by the finger inserted 
within the nasopharynx, the remnants were removed. The denuded area was 
cauterized with the electrical cautery as extensively as possible. Fifty milligrams 
of radium was placed in the left naris posteriorly for twenty-four hours. The 
postoperative course was uneventful, save that the left antrum remained dark on 
transillumination, and the soft tissues reacted violently to the cauterization. 


Fig. 4 (case 2).—Drawing made of a section from growth showing many 
large empty spaces lined by endothelial cells. In places there is marked hyper- 
plasia of these cells and merging into those constituting the stroma. The merging 
of endothelial lining ceils and stroma is a feature of the growth together with the 
large irregular lymph spaces. Near the surface is an area of necrosis and associ- 
ated infiltration of polynucleated blood cells and hemorrhage. The covering epi- 
thelium is hyperplastic. 


On July 19, 1926, a window was resected into the left antrum, and a no. 12 
rubber catheter was inserted through it into the antrum for drainage. After four 
days, the drain was removed. The palate healed, and the nasopharynx was clean, 
but the region of the posterior ethmoids was filled with a granular mass. The 
neoplasm had sprung from this site and extended down through the palate. The 
tumor reformed in the nose before the date set for the second irradiation, and 
the mother refused to allow further treatment. The last information obtainable 
was that the child was slowly dying. 
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Pathologic Report no. 36—Microscopic Examination (fig. 4): Section from 
the growth showed many large empty spaces lined by endothelial cells. In places 
there was marked hyperplasia of these cells, and they were merging into those 
constituting the stroma. The merging of endothelial lining cells and stroma was 
a feature of the growth, together with the large irregular lymph spaces. Near the 
surface was an area of necrosis and associated infiltration of polynucleated blood 
cells and hemorrhage. The covering epithelium was hyperplastic. 

A diagnosis of lymphangioma was made. 

Radium was used to control the growth and recurrence in these cases, but it 
failed in the second case. The second specimen from case 1 demonstrates the 
effect of radium on blood vessel tumors. The gland removed at the time of 
ligating the external carotid was one of the deep chain formed around the sheath 
of the carotid. It was enlarged, but microscopic study showed it to be inflam- 
matory. 


1018 Madison Avenue. 
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ELECTROSURGERY IN THE DRAINAGE OF CERTAIN 
ABSCESSES OF THE BRAIN * 


H. G. TOBEY, M.D. 


BOSTON 


It is evident that the existing methods of drainage of acute abscesses 
of the brain are unsatisfactory. The variety of methods in use at the 
present time indicates that we are still searching for the ideal method. 
I should like to discuss some of the practical difficulties which are 
encountered particularly in the drainage and exploration of acute 
abscesses of the brain and to suggest a method of establishing drainage 
which at the same time admits of an adequate exploration. 

There are certain surgical principles involved in the treatment for 
abscess of the brain: (1) the avoidance of hemorrhage; (2) the avoid- 
ance of meningeal infection and (3) adequate drainage, to which I 
should like to add a fourth, namely, (4) adequate exploration. 

In otologic surgery, the abscess of the brain is encountered under 
two distinct sets of circumstances. 


1. A lead to the abscess may be found at the time of the mastoid 
operation as evidenced by a necrotic tegmen and dura through which 


pus may be exuding. In this instance, there is present a fistulous tract 
to the abscess, and nature has taken care of the first two principles, the 
avoidance of hemorrhage and the avoidance of meningeal infection. 


2. A lead to the abscess may not be found and then good surgery 
dictates an exploration through a clear area by means of a trephine 
opening, and involves a careful application of the aforementioned 
surgical principles. 

It is not necessary at this time to dwell at length on the well 
established principles involved in dealing with hemorrhage and the 
avoidance of meningeal infection. 

With regard to the drainage, the principles in good use today 
dictate that it should be accomplished with as little trauma as possible. 
This, more or less naturally has been interpreted in terms of as small 
a fistulous tract as is compatible with drainage, and perhaps, at times, 
the tract has been so small as to be incompatible with adequate drainage. 
Has not the pendulum, perhaps, swung too far? King showed that 
adequate drainage can be accomplished by a complete uncapping of the 
abscess without undue risk and with excellent results. May there not 
be some middle ground between the small fistula and the complete 
uncapping ? 


* Submitted for publication, Feb. 7, 1930. 
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Ballance said: 


The cortex having been sufficiently exposed, an incision must be made into 
the substance of the brain, so planned as to avoid the large vessels on the cortex. 
If the incision does not directly open the abscess, the finger should be gently 
introduced into the opening for further exploration; the resistance felt in the 
direction of the abscess will be an infallible guide to the site of the disease 
and the further use of the knife. The finger is the best and only suitable 
probe in these cases. Pus-seekers, exploring needles, trocars, and all other instru- 
ments should be abandoned in favour of a sharp narrow knife and of the finger. The 
search for a brain abscess should not be abandoned until the finger has been 
introduced. The use of the knife for the evacuation of an abscess of the brain 
is no new procedure, but was taught and practiced more than a century ago. 
Dupuytren in one of his lectures said: “In certain cases of deeply seated fluid 
collections we must incise the dura mater, the arachnoid, the brain itself, if the 
focus is at the surface of this organ, and by this bold proceeding patients have 
been saved.” 


There has been unquestionably a tendency of late years to attempt 
the drainage of abscesses of the brain through an inadequate opening 
in the dura. Possibly this has been due to the exploration being under- 
taken through a small trephine opening rather than by way of an osteo- 
plastic flap. 

Among the methods of draining the acute abscess which are in use 
today may be mentioned the filiform drains that are gradually enlarged; 


rubber tubing of various sizes; the wire mesh drain; the tamponade, 
and the method of uncapping. It is evident that the latter method is 
the only one which allows adequate exploration of the cavity. 

Untoward results are due to numerous causes, among which the 
most usual are: (1) inadequate drainage, (2) direct extension of the 
abscess, (3) meningitis and (4) metastatic abscess formation. 

The occurrence of meningitis is an unfortunate and usually fatal 
sequela. The diagnosis and localization of a metastatic abscess or 
multiple abscesses is extremely difficult and these are usually not found 
except at autopsy. 

Drainage may be considered adequate when the clinical symptoms 
improve steadily and progressively. Failing this the cavity must be 
explored to ascertain whether or not the tube is in a position to allow 
proper drainage or to discover whether there has been an extension of 
the abscess. 

The methods of exploration are confined to the use of the encephalo- 
scope and the bivalve speculum and the introduction of some radiopaque 
substance such as iodized poppy seed oil 40 per cent. By the last- 
mentioned method, the relation of the drain, if metallic, to the abscess 
cavity can be ascertained. The presence of an extension may or may 
not be shown since the introduction of iodized oil has certain difficulties. 
The gravity method is unsatisfactory in practice in that pus in an 
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extension cavity must be displaced by the iodized oil, and on the other 
hand forcible injection by means of a syringe presents certain dangers. 
Likewise, secondary exploration by means of the encephaloscope and the 
bivalve speculum has proved very unsatisfactory. 

Who has not felt the urge to explore adequately an abscess by 
means of the finger and been deterred by the small size of the abscess 
stalk or by the smallness of the dural opening in a clean trephine 
incision ? 

If the finger is to be used for exploration either at the primary or 
the secondary operation, an adequate opening must be provided which 
will allow its introduction without undue trauma. This should not 
expose any unsurmountable difficulties, as King showed that the abscess 
may be completely uncapped without undue danger. 

Recalling the principles involved in regard to hemorrhage, meningitis, 
adequate drainage and adequate exploration, the use of electrosurgery 
would seem to be almost ideal. By use of the cutting current for 
incision of the dura, hemorrhage from the smaller vessels can be con- 
trolled, bleeding from any large vessels being controlled by a change 
to the coagulating current. By the same means, the meninges are 
sealed and the tissues are sterilized. The cutting process can then 
continue through the cortex removing a cone-shaped block of tissue, 
thus affording every means for adequate exploration and drainage. 

With these principles in mind, exploratory operations have been 
done on two patients successfully. The first was a primary exploration 
through a trephine opening; the second, a secondary exploration neces- 
sitated by inadequate drainage with symptoms of increasing pressure. 


TECHNIC 


The usual technic of trephining is followed, the Hudson drill being used, until 
pus is obtained from the exploring needle, when the stylet is inserted and the 
needle left in place. The bony opening is now enlarged to at least 1 inch (2.5 
cm.) in diameter and preferably more. Cotton moistened with saline solution 
is then inserted around the circumference between the bone and the dura; the 
skin with the periosteum is carefully retracted. 

A needle electrode is chosen, and with the cutting current of the electro- 
surgical machine the dura is incised about the circumference of the opening. 
This incision is then carried more deeply into the brain substance unti! the 
abscess cavity is entered as evidenced by the escape of pus. The more deeply 
the cutting electrode penetrates, the more obliquely it is held so that the resulting 
block of tissue which has been circumscribed is in the shape of a truncated cone. 
The tissue is now removed by means of a curet, and at the same time the 
exploring needle is removed. The gloved and moistened finger is now easily 
inserted, and the cavity gently explored, and retained pus which may be expelled 
at this time is removed by gentle suction through a small catheter at the side of 
the finger. 
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In the first operation to be reported here, it was hoped that any 
extension abscess which might be present could be recognized as a 
funnel-shaped depression, and this hope was actually fulfilled at the 
second operation to be reported. 

The same technic is used when the abscess is approached directly 
through some lead from the mastoid cavity. This approach may be 
considered the method of choice in otologic surgery, but it must not be 
pursued to the extent of incising healthy dura in the search for an 
abscess. 


Drainage-—The wire mesh drain was used in both cases, supplemented later 
by rubber tubing. A cone-shaped drain is necessary and of a size to fill the 
opening completely in order to allow room for digital exploration at some future 
time if it should prove to be necessary. 

The wire mesh drain has certain disadvantages. In spite of careful curetting 
of the inner surface of the drain, granulations will surround the wire netting, 
causing considerable trauma at the time of removal. It would seem that a per- 
forated solid metal or rubber cone of the same shape might prove more satis- 
factory from this point of view. 


REPORT OF CASES 


Case 1—P. R., a girl, aged 10, four years before, had had a left simple 
mastoidectomy followed by sinus infection and ligation of the internal jugular 
vein. After this, a small abscess developed in the posterior auricular region, 


but no discharge from the ear. 

About Dec. 26, 1928, the patient had a cold in the head, and on January 5 
she complained of sore throat; on January 6, there was headache with some 
fever. On January 7, earache developed in the right ear, and that night the 
membrana tympani ruptured and there was some discharge from the ear which 
continued for about ten days. Then the temperature, which had become normal, 
went up to 102 F. On January 23, the patient had attacks of vomiting. On 
January 20, there was intermittent transitory diplopia. About this time the 
patient became dull. There was some posterior nasal infection. On January 28, 
there was a mild papillitis, which by February 1 had become marked and was 
about equal in the two eyes. Headache located in the frontal region had been 
present since January 20. Vomiting occurred when the patient was moved. 

The red cells of the blood numbered 4,500,000; the white cells 17,000, and on 
February 1, 16,500. 


Examination—The answers made by the patient were responsive, not con- 
fused, or disoriented, but distinctly drowsy. At times, the patient complained of 
pain, which she located in the forehead. 

The pupils were equal, rather large and regular, and reacted to light, in 
accommodation and consensually. The fundus showed distinct blurring of the 
outline of the disks in both eyes; the veins were full and slightly tortuous. 
There was paresis of the left external rectus muscle, with slow nystagmus, as 
if from weakness of this muscle. No nystagmus showed on looking up or to the 
right, and no paresis was evident on these movements. At times, the left eye 
turned in. No hemianopia and no diplopia were noted. There was no deviation 
of the tongue, and no paresis of the facial muscles. Speech was normal without 
slurring, and there was no aphasia. No disurbance of sensation for touch or 
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pain was made out in any part of the body. The right grasp was weaker than 
the left. The patient did not rotate the right forearm as quickly or as well 
as the left one. No spasticity was seen. Triceps, biceps and radial reflexes on 
the right were slightly greater than on the left. The knee jerk was greater 
on the right side, being obtained from a tap on the tuberosity, which was not 
the case on the left side. There was slight bilateral ankle clonus, better on the 
right. A doubtful extensor response was observed on the right in testing for 
the plantar reflex, not constant, which was not obtained on the left. The right 
abdominal and epigastric reflexes were very slight, while those on the left 
were good. No rigidity of the neck was present, and no Kernig sign or 
Brudzinsky sign. 

There was no tenderness of the mastoid on either side. A scar from 
operation was seen in the left mastoid region, and a scar in the neck where the 
left jugular vein was tied. 

A roentgenogram showed no evidence of increased intracranial pressure. 
The mastoid cells appeared clear, but the lower cells on the left were absent. 
There was the appearance of an obliterated sinus on the left (lateral sinus). 
The frontal and other nasal sinuses appeared clear. 

The tuning fork on the forehead was heard, but not lateralized. 

There was no discharge from either ear. 

The diagnosis was cerebral abscess, probably left temporosphenoidal, but 
possibly cerebellar. 

On February 3, the patient was seen, in consultation, by Dr. John S. Hodgson. 

The results of the examination by Dr. Hodgson were essentially the same as 
those of the examination by Dr. Thomas. The paresis of the Jeft external 
rectus muscle was less marked and there was present a complete paralysis of 
the right external rectus. The patient was much more drowsy; so much so, 
in fact, that any evidence of adiadokokinesis could not be obtained. A bilateral 
papilledema of 3 diopters was present. The white blood cells numbered 14,000. 

A lumbar puncture was done, Feb. 3, 1929. The initial pressure was 430 mm.; 
with compression of the right jugular vein, it was 680; on release of the right 
jugular vein, it was 410; compression of the left jugular vein was not done; 
compression of both jugular veins was not done. 

The temperature was 97.2 F., the pulse rate 52. 

Operation—On February 3, exploration of the left and right side of the 
cerebrum was done through button-hole trephine openings without any pus being 
encountered. Exploration of the left side of the cerebellum was done in the 
same manner and no pus was encountered. 

On February 4, lumbar puncture was done. The initial pressure was 600 mm. 
plus, with the child being held. From 10 to 15 cc. of sanguineous fluid was 
withdrawn and sent to the laboratory; it showed 13 cells, 8 lymphocytes and 
5 polymorphonuclears. A smear showed no organisms and many red blood cells. 

On February 6, lumbar puncture was done. The initial pressure was from 
340 to 350 mm. Twenty-five cubic centimeters of fluid was withdrawn, and the 
pressure was lowered to 100. The fluid was clearer than two days before, but 
cloudy and brownish. 

On February 8, a slight facial paresis on the left was noted. A caloric test 
with water at 68 F. was done. The left ear only was tested on account of the 
patient’s condition. There was no response from the vertical canals. With 
the head back, there was a distinct vertical nystagmus of the left eye only. 
This consisted of a slow upward pull of the left eye without any quick component. 
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Second Operation—February 9, with the patient under ether anesthesia, 
Dr. H. G. Tobey performed an exploration of the left side of the cerebellum 
through the old mastoid wound. No pus or evidence of infection was present. 
The dura was opened behind and beneath the knee of the sigmoid sinus, but 
no pus could be found with the exploring needle. From February 9 to Feb- 
ruary 18, the patient passed through a period of less intense headache and no 
vomiting, no doubt due to the decompression. Her mind was clear, and she took 
nourishment well. 


Fig. 1.—Introduction of needle. 


On February 12, lumbar puncture showed an initial pressure of 355 mm. 
From 15 to 18 cc. of clear fluid was withdrawn, lowering the pressure to 110. 
The fluid showed 18 cells, lymphocytes and a few red blood cells. No globulin 
was present. A smear revealed no organisms. The culture was negative. 

Meanwhile, there occurred an increasing weakness of the right extremities 
with a decrease and finally a loss of the superficial reflexes. The paralysis of 
the right external rectus persisted. 

On February 18, there appeared a distinct right-sided facial paresis. The 
right middle ear appeared to be normal, with normal hearing. The mastoid 
was normal. Caloric tests of the right ear with water at 68 F. elicited no 
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response from any of the canals. The caloric test of the left ear elicited the 
same response as in the previous test. 

Third Operation—On February 20, with the patient under ether anesthesia, 
Dr. H. G. Tobey performed an exploration of the right side of the cerebellum. 
The dura was exposed through a button-hole trephine opening below and behind 
the knee of the sinus, which was enlarged with the rongeur forceps. After 
incision of the dura, the exploring needle was introduced. About one-half inch 
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Fig. 2.—Incision of dura. 


(1.27 cm.) beneath the cortex, the needle encountered a slight but distinct 
resistance. This being overcome, it was evident that the needle had entered a 
cavity. Withdrawal of the stylet was followed by a free flow of this pus. A two 
stage operation was by no means desirable, so that recourse was had to the 
cutting current of the electrosurgical outfit. With the needle still in place a 
large area of brain tissue was removed by means of the electric needle. The 
base of this area was as large as the opening in the bone. With the removal 
of this tissue there was a flow of from 2 to 3 ounces (59 to 89 cc.) of pus, 
which was removed by suction. The size of the opening permitted the easy 
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introduction of the forefinger for exploration of the cavity. The cavity was 
found to be large with a smooth surface and no evidence of an extension. 
A large Mosher drain was introduced and sutured to the skin. 

Following the operation, improvement was steady and marked. The use of 
the right hand improved until the patient was writing letters. The paralysis 
of the sixth nerve persisted. 

On April 10, the Mosher drain was removed with considerable difficulty and 
some trauma. On April 16, signs of increasing pressure were evident, such as 


Woopman, 


Fig. 3—Exploration with finger through cone-shaped opening. 


headache and weakness of the right arm and hand. A _ rubber tube drain 
was introduced without difficulty, and in a few days distinct improvement was 
noted again. 

On May 17, the drain was removed. On July 2, there still was slight 
nystagmus on looking to the right and deficient coordination of the right hand 
and leg. The paralysis of the right sixth nerve had disappeared. In September, 
the defect of coordination was hardly perceptible. The patient rode a bicycle. 
The wound was completely healed. 
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Case 2.—J. F., aged 9, was admitted to the Massachusetts Eye and Ear 
Infirmary on July 25, 1929. For three days, the patient had suffered from head- 
ache, vertigo, chills, sweats and a temperature of 104 F. For two days, nausea 
and vomiting had been present. Following an attack of measles at 3 years 
of age, the child has had chronic suppuration of both ears. Occasionally, the 
discharge would diminish; at these times there would be considerable pain and 
headache. 


Examination—Examination showed a poorly developed, poorly nourished 
sick-appearing child. The patient was mentally clear, but of rather slow 
cerebration. The teeth were carious and the breath foul. The tonsils and 
the adenoids had been removed. The cervical glands were enlarged. The pupils 
were normal; the fundi showed slight engorgement of the veins. No nystagmus 
was seen. The heart, lungs and abdomen were normal. The neck was definitely 
stiff. There was no Kernig sign; the knee jerks were equal but sluggish. 

Examination of the ears showed the left middle ear filled with granulations, a 
drooping of the wall of the posterosuperior canal and considerable foul purulent 
discharge. There was a slight postaural edema, with tenderness. Examination 
of the right ear showed a chronic suppurative otitis media, but no evidence of 
increased activity. 

The white blood cell count was 11,000, and the spinal fluid was normal. 

The manometer test showed definite evidence of obstruction in the left jugular 
vein. The initial pressure was 60; with compression of the right jugular vein, 
it was 210; on release, it was 50; with compression of the left jugular vein, it 
was 100; on release, it was 40, and with compression of both jugular veins, 
it was 250. 

Roentgenograms showed complete sclerosis of both mastoids. 

Operation—On July 25, a left simple mastoidectomy was performed. The 
cortex was found considerably sclerosed and the mastoid cavity filled with 
granulations and pus. Pus was seen to exude from under the sinus plate; 
therefore the sinus was uncovered throughout its entire length in the mastoid. 
Granulations were found at the upper end over the knee. The cells over the tegmen 
were necrotic, and an area of dura the size of a twenty-five cent piece was exposed. 

Following the operation, the stiffness of the neck continued; double Kernig 
signs developed; there was no nystagmus. Coordination as far as could be 
determined was good. No paralysis was noted. Blood cultures were negative; 
the white blood count was increasing. The spinal fluid showed 62 cells. 

On July 29, four days after the operation, a dropping pulse rate and increasing 
stupor gave evidence of increasing intracranial pressure. 

Second Operation—The left internal jugular vein was ligated, and the 
mastoid cavity was explored. The entire extent of the sigmoid sinus was found 
to be greenish and necrotic. When the sinus was opened, there was an escape of 
thick, foul pus. This was seen to be coming from the posterior wall when the 
probe entered a fistula leading posteriorly to an abscess cavity. A wire basket 
drain was inserted. 

Subsequently, the temperature dropped, the stiffness of the neck decreased 
and the Kernig signs disappeared. The patient was much brighter. 

A culture from the abscess showed a gram-positive diplococcus and 
staphylococcus. 

For three days previous to August 6, there had been a decreasing drainage 
from the abscess with a slowing pulse rate and increasing stupor, but no return 
of the stiffness of the neck. The spinal fluid was clear. There was just 
beginning a questionable nystagmus, with an ataxia of the left hand and arm. 
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Third Operation—On August 6, twelve days after the primary operation, 
the wire drain was removed. The abscess cavity was explored with the enceph- 
aloscope and bivalve speculum. This was rather unsatisfactory, as nothing 
could be seen. An attempt to introduce the finger was blocked by the small 
opening in the dura. This opening was enlarged with the cutting current of 
the electrosurgical machine, following which the finger was easily introduced. 
In the depths of the abscess, the finger encountered a funnel-shaped prolonga- 
tion at the apex of which a constricting ring could be definitely felt. This ring 
was gently dilated, and the removal of the finger was followed by a flow of 
thick pus. A rubber drainage tube was inserted, using the finger as a guide. 

Following this, there was prompt improvement in the patient’s condition. 
A neurologic examination by consultation on August 8, two days after the operation, 
yielded the following results: There were coarse nystagmus jerks, not sustained, 
to the left; none to the right. Hypotonic, poorly executed, rapidly alternating move- 
ments were observed of the left arm, and to a slight extent of the right; also of the 
left leg. The finger overshot the mark in touching the nose. Tendon jerks were 
present on the right and left, but were weak in the left arm. Abdominal reflexes 
were present. 

The impression was one of definite left-side cerebellar signs. There was no 
evidence of involvement of the pyramidal tract. There was little if any indi- 
cation of meningitis. Apparently there had been a great deal of improvement 
since the last operation, and it was suggested that the patient should simply be 
observed for the time being, since it seemed that the focus responsible for the 
symptoms had been found and drained. 

On August 12, six days after the operation, a marked improvement was 
noted in the patient’s mentality and activity. The cavity was draining well. 
From then on, improvement was rapid and progressive, and the patient was 
discharged on September 21. 


This experience shows definitely the advantage of exploration with 
the finger. The usual methods of exploration were unsuccessful. The 
introduction of a radiopaque substance might or might not have shown 
the extension. 
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ASSOCIATED WITH ARTERIOSCLEROSIS OF 
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Fellow in Otolaryngology, the Mayo Foundation 


ROCHESTER, MINN. 


We have been able to find recorded in the literature only fourteen 
cases of paralysis of the superior laryngeal nerve. Mygind' reviewed 
thirteen cases in 1909, and Topia * reported a case in the following year. 
Paralysis of this type, as other types of paralysis of the larynx, is 
important because of the symptoms it produces and the aid it affords in 
the diagnosis of lesions of the central or peripheral nerves. The case 
reported here of unilateral complete superior laryngeal paralysis is 
particularly interesting on account of its association with arteriosclerosis 
of the central nervous system. 

The superior laryngeal branch of the vagus nerve supplies sensation 
to the mucous membrane of the larynx, and is the motor nerve to the 
cricothyroid muscle, the external tensor of the larynx, which assists in 
rendering the vocal cord tense on phonation by fixation of the thyroid 
gland on the cricoid cartilage. 

Lesions of the central nerves which may be responsible for paralysis 
of the superior laryngeal nerve are locomotor ataxia, paresis, apoplexy 
or postencephalitic lesions, the last being fairly frequently encountered 
today. Bulbar lesions appear as an important cause, for of the four 
cases seen by Mygind, three were the result of involvement of the bulb, 
and Topia’s case was also of this type. 

Peripheral lesions which may be responsible for the paralysis are 
diphtheria, syphilis or an injury to the vagus or superior laryngeal nerve 
as a result of pressure or accidental or operative trauma. Abuse or 


* Submitted for publication, Jan. 31, 1930. 
*From the Section of Otolaryngology, Oral and Plastic Surgery, the Mayo 
Clinic. 

1. Mygind, Holgar: Paralysis of the Crico-Thyroid Muscle, Hospitalstid., 
1906, p. 789; abstr., Laryngoscope 19:365, 1909. 

2. Topia, A. G.: Considérations sur les paralysies laryngées d'origine bulbarie 
a propos d'un cas de paralysie bilatérale du laryngé supérieur et de I’hypoglosse, 
Arch. internat. de laryngol. otol. rhinol. 30:463 (July-Dec.) 1910. 
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overuse of the voice, or cold, may also be factors. Mackenzie * saw a 
case resulting from laceration of the neck in a case of attempted suicide ; 
another caused by the pressure of enlarged lymph nodes beneath the 
angle of the jaw, and a third due to too violent and prolonged use of 
the voice out of doors in cold weather. 

The predominating symptoms of paralysis of the superior laryngeal 
nerve are those due to anesthesia, manifested by difficulty in taking 
liquids and the tendency for mucus and food to enter the larynx. If 
both nerves are paralyzed, anesthesia being complete, particles of food 
may enter the larynx and reach the trachea before causing violent 
coughing. If the paralysis is unilateral, food or mucus may collect on 
the insensitive side. As a result of loss of function of the external 
tensor, the voice is rough, feeble and toneless. It tires easily and 
aphonia may develop. 

On laryngeal examination in a case of bilateral paralysis, the glottis 
shows a wavy outline with depression of the central portion in inspira- 
tion and elevation in expiration and phonation. The vocal processes 
can seldom be seen. 

In unilateral paralysis the affected cord appears shorter, because of 
slight prolapse of the arytenoid cartilage. Its outline is irregular and 
wavy and it lies on a lower level than its fellow. This gives the glottis 
an appearance of obliquity, the anterior commissure being tilted toward 
the affected side. Depending on the duration of the paralysis, the cord 
may appear much thinned and atrophic. Its range of movement to 
and fro is usually lessened to some extent. Anesthesia of the laryngeal 
mucosa on the affected side accompanies the paralysis. 

Even though the symptoms in a lesion of this type are very sugges- 
tive, the observations made at laryngeal examination are so characteristic 
that no difficulty in diagnosis should be experienced. 

The prognosis depends on the cause, and on whether or not the 
paralysis is bilateral and complete. In most cases the prospect of cure 
is remote. In cases resulting from peripheral neuritis due to vocal 
strain, cold or diphtheria, recovery usually occurs spontaneously in from 
five to six weeks, but the duration may be much lengthened. If the 
paralysis is the result of pressure on a nerve trunk, or is due to disease 
of the central nerves, the prognosis is generally most unfavorable. 
Recovery of function is hopeless if the condition has lasted long enough 
for atrophy to occur. With bilateral paralysis and the accompanying 
complete anesthesia of the larynx, there is great danger of aspiration 
pneumonia, even with careful attention. In the case reported by Topia, 
the patient died from this condition one month after being examined. 


3. Mackenzie, Morell: Diseases of the Pharynx, Larynx and Trachea, New 
York, William Wood & Company, 1880, p. 316: Diseases of the Throat and 
Nose, Philadelphia, P. Blakiston’s Son & Company, 1880, vol. 1, pp. 455-456. 
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Special care must be used in feeding the patient. Food must be 
given by the esophageal tube or by an enema. The tube should be 
introduced by the intranasal route and guided, with the hand, past the 
open and anesthetic glottis. Indirect laryngoscopic examination may 
be used to check the position. When the anesthesia is only partial, 
swallowing must be slowly and carefully done, especially with liquids. 
An attempt at phonation on swallowing may be helpful. 

In cases resulting from diphtheria, which are often obstinate, the 
use of faradic and galvanic electric current, suggested by Mackenzie, 
may have to be continued over a long period. Semon and Williams * 
stated that the current should be applied with one pole to the anterior 
wall of the pyriform sinus, near which the superior laryngeal nerve 
runs. General measures are helpful, and Mackenzie recommended 
tonics, such as strychnine, iron and arsenic. Cases of syphilis, or of 
other conditions due to maladies amenable to treatment, should be 
handled accordingly. In any form of organic laryngeal paralysis, the 
chief indication is, if possible, to remove the cause of the trouble. This 
applies particularly to enlarged lymph nodes or tumors. 


REPORT OF A _ CASE 


A woman, aged 53, came to the Mayo Clinic on May 27, 1929, complaining 
of hoarseness of five months’ duration and of difficulty in taking liquids, which 
had endured for three years. She could drink better if she made a noise with 
her larynx at the time of swallowing. Her father had died at the age of 35, 
from tuberculosis; her mother, at the age of 77, from apoplexy. 

The patient had been seen at the clinic thirteen years previously, when dis- 
eased tonsils had been removed and a diagnosis of hypertension had been made. 
The blood pressure at that time was 184 systolic and 112 diastolic. 

Sixteen months prior to the patient’s return in 1929, she awakened one morn- 
ing in an apparently confused mental state, which condition lasted only a few 
days. However, she gradually became slower in actions and thought, and her 
memory was not as good as it had been formerly. She seemed tired most of the 
time and was somewhat nervous. For several years she had had four or five 
bowel movements in the morning. Ptosis of the lid had developed about a year 
before presentation, and the gait was more or less unsteady. There had been 
aphonia for several days two or three years previously, but the present hoarseness 
had followed a cold five months before. It varied a little but the voice was never 
clear. 

On indirect laryngoscopic examination, the arytenoid cartilage on the left, or 
affected side, was found to be slightly prolapsed. The left cord appeared atrophic 
and was only about half the width of the right. Its outline was wavy and 
irregular. It was soft and flabby, and the vocal process was not visible. The 
glottis was characteristically oblique, the affected cord being slightly lower than 
the normal one. On phonation the glottis was wavy on one side only, and good 


4. Semon, Felix, and Williams, P. W., in Allbut, Clifford; and Rolleston, 
H. D.: System of Medicine, London, The Macmillan Company, 1909, vol. 4, pt. 
2, pp. 274-279. 
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approximation was not possible. Abduction appeared to be a little impaired, for 
although the cord could be completely abducted, at times it lagged slightly. 
Under observation the ventricular band and arytenoid on that side were touched 
with a probe without excitation of any reflex, and the same procedure on the 
opposite side induced coughing. 

General examination revealed that the heart was a little large, and there was 
a suggestion of aortic roughening, but the electrocardiogram did not reveal any- 
thing significant. Roentgenograms of the thorax and stomach were negative. 
The blood pressure was now 138 systolic and 100 diastolic. The urine showed 
albumin, graded 1, an occasional erythrocyte, and pus, graded 1. The complete 
and differential blood counts were normal, the Wassermann reaction was negative 
and the gastric analysis was negative. There was pyorrhea of two teeth, and the 
examination of the fundus showed arteriosclerosis, graded 2 or 3, of primary 
type, with partial thrombosis of the right superior nasal vein, and collateral 
circulation near the disks. The patient could read satisfactorily with glasses. 
The neurologic examination showed a stilt-like gait, some associated movement 
of the fingers and toes, the toes being “cocked-up.” There was moderate dys- 
arthria, and also tremor of the tongue and hands. The biceps, triceps, supinator 
longus, digital (Hoffmann’'s sign) and patellar reflexes were slightly accentuated. 


Paralysis of the left superior laryngeal nerve with atrophy of the vocal cord. 


The neurologist believed that the case was one of arteriosclerosis of the central 
nervous system with probably multiple small areas of softening, although a lesion 
of the pyramidal tract could not be definitely excluded. General therapeutic 
measures were recommended and the patient was sent home. 


Other cases of a similar nature have undoubtedly occurred, but may 
have been complicated by resultant bronchitis or pneumonia which drew 
the attention away from the larynx, the paralysis of the superior laryn- 
geal nerve being missed in the absence of an examination of the larynx. 
The symptoms and definite laryngoscopic data render it invaluable as 
an aid to the diagnosis of lesions of the central and peripheral nerves. 
A careful laryngoscopic examination should be made in all cases of 
hoarseness, and particularly in those with coughing or choking as a 
symptom. Patients thought to have bronchitis or hysteria may be found 
to be suffering from paralysis of the superior laryngeal nerve, and 
if seen early in the course of the disease they may be given the benefit 
of proper care, so that if they are to recover, it may be without compli- 
cations, and if the condition is hopeless, the course may be made as 
free from discomfort as possible. 
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TRANSILLUMINATION OF THE FRONTAL SINUSES * 


EDWARD H. CAMPBELL, M.D. 
PHILADELPHIA 


The information that can be obtained from transillumination of the 
frontal sinuses often has been found to be of uncertain diagnostic 
value, largely owing to the variation in the size and shape of these 
cavities and in the thickness of their bony walls. In the hope of mak- 
ing this test of some slight additional aid, I should like to record a 
simple observation that no doubt has been made by many without, 
perhaps, realizing the significance of it. 

When the frontal sinuses are large and not diseased, a clear outline 
of these spaces can be demonstrated by insertion of the light at the 
upper inner angles of the orbits. However, when one of these sinuses 
is small, how is one to know whether the usual failure to transmit 
light well is due to a small sinus or to one that has been clouded by a 
pathologic process? A roentgenogram would, of course, readily depict 
the difference, but with many of the patients who go to the clinics, it 
is not always practical to follow this procedure because of the expense. 

Fetterolf and Sprenkel' have shown that the frontal sinuses as out- 
lined by transillumination appear to be larger than they are shown in 
roentgenograms. These authors marked on the skin of the forehead 
with an opaque paint the outline indicated by transillumination and 
then had roentgenograms made of the sinuses. It was found that the 
outline made by transillumination corresponded to the shape of the 
spaces shown in the films, but always indicated a size greater than 
the actual one. A small frontal sinus, therefore, on transillumination may 
show some glow above the supra-orbital ridge, but it is often difficult 
in these cases to tell whether the light goes through the air space or 
only through the subcutaneous tissues. 

In order to make my point more clear, it would be well to review 
briefly the bony anatomy of the region under consideration. The fron- 
tal sinuses situated between the outer and inner tables of the frontal 
bone are very variable in size and shape. They are frequently asym- 
metrical, and occasionally one or both are absent. Many are partially 


* Submitted for publication, Jan. 30, 1930. 
* Read before the Section on Otolaryngology of the College of Physicians of 
Philadelphia, Jan. 15, 1930. 
*From the Department of Otolaryngology of the University of Pennsylvania. 
1. Fetterolf, George; and Sprenkel, Edward: A Comparison of the Outlines 
of the Frontal Sinus in Vivo as Shown by Transillumination and the Roentgen 
Rays, Arch. Otol. 9:181 (Feb.) 1929. 
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and some are almost wholly divided by ridges or septums thereby 
dividing a frontal sinus into an almost complete anterior and posterior 
chamber or into two or more lateral compartments. 

The septum between the two frontal sinuses is thin, often extremely 
so, and occasionally is incomplete. The lower wall, which forms the 
anterior and inner part of the orbital roof, is also thin, and it is under 
this area that the light is placed for the transillumination of these air 
spaces. It is this thinness of the interfrontal septum and of the lower 
walls of the sinuses that is responsible for the picture I shall describe. 

It has been observed by all that when both frontal sinuses are 
large and healthy, transillumination will illuminate not only the side 
on which the light is inserted, but also, to some extent, the other side, 
the light passing through the interfrontal septum and out through the 
anterior wall of the opposite sinus. The anterior wall, being rather 
thick, transmits this light only faintly, but the lower wall, being thinner, 
transmits the light much better, and it shows as a dull glow at the 
upper inner angle of the orbit opposite to the one where the light is 
located (fig. 1). When the glow is seen in this position, it means that 
the light has gone through three plates of bone: the lower wall of the 
sinus tested, the interfrontal septum and the lower wall of the opposite 
sinus. When such a picture is seen it means, of course, that both 
sinuses are clear, as any thickening of mucous membrane or collection 
of fluid in either sinus would prevent the light from penetrating. 

In the large sinuses it is not necessary to note this illumination on 
both sides, as the insertion of the light under each supra-orbital ridge 
gives a clear outline; but when one or both are small, it is difficult to 
tell whether the failure to transmit light well is due to a pathologic 
process or to small air spaces. In these cases, when the light on being 
placed under one supra-orbital ridge gives a glow under the other 
ridge, one can assume that both sinuses are clear. 

In order to interpret properly the results of transillumination of 
these air spaces, one must consider the fact that not all frontal 
sinuses, even though free from disease, will transmit the light through 
the three layers of bone. The sinuses may be more or less completely 
divided by septums, which would prevent the light from penetrating 
sufficiently to be observed. Again, the frontal bones may be of abnor- 
mal thickness, thus preventing the transmission of light well even into 
the first sinus. Both sinuses may be extremely small, occupying only 
a small part of the horizontal portion of the frontal bone overlying the 
orbits, thereby leaving considerable cancellous and compact bone between 
the two. In the latter type, transillumination would not only give no 
distinct outline of either sinus tested separately, but would also not 
give any glow at the upper inner angle of the opposite orbit. There- 
fore, when neither sinus transilluminates well and the glow does not 
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appear in the opposite orbital angle, some such condition as the fore- 
going may be suspected to exist unless collateral clinical data suggest 
a sinus infection. 

The presence of this glow under the opposite supraorbital ridge has 
been of particular value to me in the study of patients between the ages 
of 7 and 15 or 16 years, in whom the frontal sinuses are usually small 
and seldom show much light above the supra-orbital ridges. In most 


Fig. 1.—Transillumination of the right frontal sinus showing the glow of light 
which appears at the upper inner angle of the opposite orbit when both sinuses are 
undiseased. 


of these patients, if the sinuses are clear, there will be a glow at the 
upper inner angle of the opposite orbit, while the light appearing above 
the orbit will seldom show any definite outline. 

In children under the age of 8 years, transillumination of the fron- 
tal sinuses as usually observed is of no value, as these sinuses have not 
developed sufficiently up to that age to give any characteristic illumi- 
nation above the supra-orbital ridges. However, by noting the pres- 
ence or absence of the glow of light under the opposite supra-orbital 
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ridge, some information can be obtained as to conditions present in 
these spaces at this age, and often in children three or four years 
younger. 

It is usually stated that no frontal sinus is present in children until 
the age of 6 or 8 years is attained. The investigations of Davis? and 
the studies of Schaeffer * however, show that at birth there is a small 
cell high up in the ethmoid bone which is the primitive sinus. This 
cell gradually increases in size, extends upward into the horizontal por- 
tion of the frontal bone, then begins its ascent into the vertical portion 
during the second year of life, and in the third year reaches 3.8 mm. 
above the level of the nasion. The sinus may never invade the vertical 
portion of the frontal bone but only grow into the horizontal portion. 


~ 


Fig. 2—Both frontal sinuses are large. When transilluminating light was 
placed under the right supra-orbital ridge, the light appeared brilliantly under the 
left supra-orbital ridge. When a little cotton was tucked into the lower part of 
the left sinus no light appeared under the supra-orbital ridge of that side. 


Such a development as this would give the impression both by roentgen 
examination and operation that the frontal sinus was absent. When 
the development of these sinuses has progressed somewhat above the 
nasion, or say, after the third year of life, transillumination may there- 
fore be considered of some value, as the light will penetrate from one 
inner wall of the orbit to the opposite one in many of these children. 
The illustrations (figs. 2, 3 and 4) are from skulls found in the 
Miitter Museum of the College of Physicians of Philadelphia, and 
show various sized frontal sinuses. In verifying the theory of the 


2. Davis, Warren: Development and Anatomy of the Nasal Accessory Sinuses 
in Man, Philadelphia, W. B. Saunders Company, 1914. 

3. Schaeffer, J. Parsons: The Nose and Olfactory Organ, Philadelphia, P. 
Blakiston’s Son & Company, 1920. 
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Fig. 3—The appearance of three frontal sinuses is given, but in reality there 
are but two. The septum to the left is incomplete below, the right sinus therefore 
occupying a position well past the midline. Transillumination showed as in 
figure 2. 


Fig. 4—Only one frontal sinus (the right) is shown. The left one occupies 
only a small part of the horizontal portion of the frontal bone and has not been 
uncovered. 
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transmission of light through the three plates of bone, the trans- 
illuminating light was used on these skulls. When the light was placed 
at the upper inner angle of one orbit and a cardboard laid over the front 
of the skull where the bone had been removed, the light showed very 
well at the upper inner angle of the opposite orbit. When a little 
cotton was stuffed into the lower part of one of these sinuses, the 
light failed to come through that side. 

A study of the thickness of the different walls of the frontal sinuses 
helps one to see how it is easily possible for the light to penetrate 
through these three plates of bone and appear at the upper inner angle 
of the opposite orbit. The average thickness of the anterior wall of 
the adult frontal sinus is 2.5 mm., and the average thickness of the 
inner wall or the interfrontal septum is from 0.5 to 1 mm. No data 
could be found giving the average thickness of the lower wall, under 
which the transilluminating light is placed, but it is well known that 
this wall is extremely thin, and it is probable that the combined thick- 
ness of the interfrontal septum and the lower wall is less than the 
thickness of the anterior wall alone. There is therefore probably less 
bony structure for the light to penetrate in going through the inter- 
frontal septum and out through the opposite lower wall than there is 
in penetrating the anterior wall of the sinus tested. Another anatomic 
point that would tend to make the light appear more prominently 
under the opposite supra-orbital ridge is the difference in the thickness 
of the skin and subcutaneous tissues of the forehead and of the upper 
inner angle of the orbit. Dr. George Fetterolf emphasized the fact that 
the tissues of the forehead are considerably thicker than those under 
the supra-orbital ridges and should therefore allow less penetration of 
light. 

The question was raised: Does not the light go through the struc- 
tures of the upper part of the nose to the angle of the opposite orbit 
rather than through the interfrontal septum and down through the 
lower wall of the opposite sinus? Inspection of a skull in which the 
vertical portion of the frontal bone has been removed, such as the ones 
illustrated, will show that the frontal sinuses occupy a position in the 
bone not only above, but also below the level at which the light is 
placed for transillumination. When these air spaces are small, they may 
not occupy a position above the level of the light at all but only that 
part of the vertical portion of the frontal bone at or below the level of 
the supra-orbital ridges. Therefore, if the light did penetrate in a 
horizontal direction it would still pass through the frontal sinuses and 
not through the intranasal structures. It has been found that better 
results are obtained, in transilluminating frontal sinuses, when the light 
bulb is covered with rubber tubing so that the rays shine only in the 
direction the light is pointed. The bulb is then inserted firmly under 


Mes 


4 
y 
a 
a 
ws 
re 
i 
iy 
“4 
ae 
BE 


762 ARCHIVES OF OTOLARYNGOLOGY 


the supra-orbital ridge in almost a vertical direction. If the sinuses 
have developed into the vertical portion of the frontal bones and are 
not diseased, the light will show as a dull glow under the opposite supra- 
orbital ridge. If there is poor illumination above the supra-orbital 
ridges it is better to place the light bulb in a direction diagonally toward 
the midline as the failure to illuminate well may be due to small sinuses 
that occupy a position low down in the vertical portion close to the mid- 
line. j 
It is hoped that such an observation will be of some help in the diag- 
nosis of frontal sinus infections. It is not claimed that this method is 
infallible. There are too many variations in the size, position etc., of 
these spaces to give perfectly satisfactory results. It would seem, how- 
ever, that in the great majority of cases, it can be assumed that both 
sinuses are not diseased if the glow of light appears under the opposite 
supra-orbital ridge. 
CONCLUSIONS 


1. The information that can be obtained from the transillumination 
of the frontal sinuses, as commonly used, is often of uncertain value, 
owing to the inconstant size, thickness of the walls and internal archi- 
tecture of these cavities. 

2. In the transillumination of sinuses free from disease, the light rays 
pass out not only through the anterior wall of the sinus tested but also 


through the interfrontal septum and out through the lower wall of the 
opposite sinus to appear as a glow at the upper inner angle of the oppo- 
site orbit. The noting of the presence or absence of this glow should 
aid in the diagnosis of pathologic conditions of these sinuses, especially 
in patients between the ages of 4 and 15 years, and in others in whom 
the frontal sinuses are small. 
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REGENERATION OF THE HUMAN MAXILLARY 
ANTRAL LINING* 


C. B. GORHAM, M.D. 
AND 


J. A. BACHER, M.D. 


SAN FRANCISCO 


A review of the literature yields meager results in regard to the 
regeneration of the lining of the maxillary antrums following the com- 
plete (or incomplete) removal of the original membrane at the time of 
operation. 

Tonndorf ? reported the case of a patient who died of an abscess of 
the liver one month after a radical operation on the antrum, during 
which a complete removal of the lining had been done. He noted that 
a granulation tissue originating from the endosteum covered all parts 
of the antrum, and that ciliated columnar epithelium was growing in 
from the naso-antral opening. The outermost edge of the ingrowing 
epithelium was of the flat type, but farther back the ciliated type was 
evident. Goblet cells were also present in the epithelial covering. 

Skillern ? mentioned two cases in which inspection of the antrums 
through openings in the canine fossa some years after radical operations 
showed the antrums filled with a spongy bone. 

Knowlton,’ in his work on dogs, described the process thoroughly. 
At one month, he found that ciliated epithelium began to grow over the 
partially organized collection of red blood cells which covered the antral 
walls. At three months, the lining had almost completely reformed; 
at five months, the cavity was entirely lined with a perfectly formed 
membrane containing glands and covered by ciliated columnar epi- 
thelium. 

In view of the dearth of histologic confirmation of the type of 
membrane that relines the human maxillary antrum after a radical 
exenteration of its lining, this study was undertaken. An attempt has 


* Submitted for publication, Dec. 18, 1929. 

*From the Department of Oto-Rhino-Laryngology, Stanford University 
Medical School. 

1. Tonndorf: The Regeneration of the Antral Lining After a Caldwell-Luc 
Operation, Ztschr. f. Hals-, Nasen- u. Ohrenh. 22:54 (June) 1928. 

2. Skillern: Accessory Sinuses of the Nose, Philadelphia, J. B. Lippincott 
Company, p. 198. 

3. Knowlton, Charles: How and When the Mucous Membrane of the Maxil- 
lary Sinus Regenerates: Experimental Study in the Dog, Arch. Otolaryng. 8:647 
(Dec.) 1928. 
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been made to show the process and progress of healing both macro- 
scopically and microscopically. 

The patients comprising this series were all adults, and were oper- 
ated on for a chronic infection of the maxillary sinuses as shown by: 
(1) the clinical history; (2) examination; (3) diagnostic puncture of 
the antrum,* and (4) roentgen observations. 


OPERATIVE PROCEDURE 


The operative procedures were all performed under local anesthesia, 
nerve block with 1 per cent procaine hydrochloride being used, and the 
technic was essentially that of the Caldwell-Luc operation,* with some 
slight modifications ; that is, the naso-antral wall of the middle meatus, 
as well as the wall of the inferior meatus, was removed; a flap of nasal 
mucosa was cut and turned down on the floor of the antrum, and an 
arc of the free edge of the inferior turbinate was removed just poste- 
rior to its anterior end, directly opposite the opening in the inferior 
meatus. An earnest endeavor was made to remove completely all the 
muco-periosteum lining the antrum, and the operation was completed 
by closure of the mucosal incisions with continuous sutures. 


METHOD OF SECURING SPECIMENS 


At definite intervals of from two weeks to ten months after the 
operation the patients returned, and the interior of the antrums was 
inspected with a nasopharyngoscope, which was easily inserted through 
the naso-antral opening. A small, straight ear forceps with biting jaws 
was passed through the opening in the inferior meatus, and a small 
piece of the tissue covering the antral wall was removed for microscopic 
study. As a rule, these specimens were taken from the posterolateral 
wall of the antrum, relatively remote from the flap of nasal mucosa 
which had been turned down on the antral floor at the time of operation, 
and known to be entirely free from the original mucoperiosteal covering. 


MACROSCOPIC ASPECT 


When viewed through the nasopharyngoscope, the interior of the 
antrums varied greatly. At two weeks after operation, the entire cavity 
was lined with a covering that was vivid red and somewhat uneven, and 
very little distinct detail could be made out. At one month, the cavity 
appeared smoother and paler, and small glistening areas could be seen 
in the region of the nasal flap on the floor of the antrum and also on 
the posterior wall close to the opening in the middle meatus. After 


4. Sewall, E. C.: Diagnosis and Treatment of Chronic Maxillary Sinus 
Infection, Arch. Otolaryng. 8:405 (Oct.) 1928. 
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Fig. 3—One month specimen, showing the pseudostratified ciliated epithelium 
(1) containing goblet cells (2), changing at its outermost edges (3) to a flattened 
nonciliated type, resting on a new fibrous tissue stroma (4); x 100. 


Fig. 4.—One month specimen, showing ciliated epithelium (1) containing goblet 
cells, regenerating glands (2) and spiculae of new bone (3); « 100. 
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two months the process had definitely advanced, and after from three 
to five months the interior was converted into a relatively smooth, 
glistening surface, which was pale pink for the most part, with delicate 
capillaries traversing it. In a number there were a few small septums 
that formed incomplete pockets in the membrane. 


MICROSCOPIC ASPECT 


At two weeks, there was a small basal layer of fibrous tissue with an 
occasional outgrowth of new connective tissue into the mass of red 
cells overlying it. At the free margin of the tissue was a collection of 
round cells and covering this a thin layer of fibrin. The outgrowing 


Fig. 5—Two months’ specimen, showing ciliated epithelium (1); basement 
membrane (2) and mucous glands (3); 150. 


epithelium had as yet not reached the point from which the specimen 
was taken, there being no evidence of either flat or columnar epithelium 
(fig. 1). 

After from two to three weeks, rapid organization of the collection 
of cells occurred. Numerous capillaries were observed running 
throughout the tissue and were followed by large young connective 
tissue cells arising from the fibrous basal layer. The red cell outlines 
were lost and the whole picture changed to one of an organizing clot 
(fig. 2). 

In from three to four weeks, the organization of the tissue seen at 
from two to three weeks had been almost completely changed into a 
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Fig. 7.—Four months’ specimen; 350. 
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Fig. 6—Four months’ specimen; 150. 
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membrane consisting almost entirely of young connective tissue cells, 
except for a few isolated areas near the free surface where organization 
was still going on. The numerous small capillaries had disappeared to 
a great extent and were replaced by small, definite, walled vessels. Epi- 
thelization had progressed so that in the four weeks’ specimen a loosely 
formed but unmistakable layer (pseudostratified in places) of ciliated 
columnar epithelium was evident, the outermost edges of which were 
more of a flattened type, and no cilia were discernible. Evidences of 


Fig. 8.—Ten months’ specimen, showing pseudostratitied ciliated columnar 
epithelium resting on a definite basement membrane, and this in turn resting on a 
loose tunica in which there are a number of mixed glands; & 150. 


regeneration of the gland were also definitely present, and in the speci- 
mens in which regeneration of the gland was absent or the glands were 
scanty, numerous large goblet cells were seen in the epithelial lining 
(fig. 3). 

In one specimen (one month), near the periosteal layer many small 
spicules of new bone were seen. The cells were large and placed closely 
together, and on the margins might be seen a thick layer of osteoblasts 


(fig. 4). 
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At two months, the membrane was somewhat thinner, the fibrous 
tissue assuming more of an adult type. Definite glands were in evi- 
dence, and the epithelial covering, while for the most part pseudo- 
stratified ciliated columnar, was composed of flattened nonciliated epithe- 
lium in a few places. There were fewer goblet cells in evidence in this 
specimen (fig. 5). 

The specimen taken at three months showed a picture similar to 
that at two months, except that the epithelium was less loosely formed, 
and the glands were somewhat more perfect. 


Fig. 9—Ten months’ specimen, showing ciliated columnar epithelium; 500. 


The membrane at four months had begun to assume a more normal 
aspect. The epithelium was practically reformed and presented a 
pseudostratified ciliated type, with goblet cells freely interspersed 
between the cells. A definite basal membrane was present and rested 
on a loose tunica propria in which there were numerous well formed 
glands, both mucous and serous types. The entire membrane rested 
on a basal layer of dense fibrous tissue (figs. 6 and 7). 

At five months, the appearance was practically the same as at four 
months. 

By ten months, the regenerated membrane showed a_ perfectly 
formed ciliated columnar epithelial covering containing a few goblet 
cells and resting on a well marked basement membrane. This rested 
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on a loose tunica propria in which there were a large number of well 
formed glands. Toward the basal portion of the membrane the fibrous 
tissue became considerably more dense (figs. 8 and 9). ya 


CONCLUSION 

Thus from the macroscopic and microscopic observations described, 
one is drawn to the inevitable conclusion that complete regeneration of 
the antral lining, including ciliated columnar epithelium, is the rule 
following the removal of the original membrane at the time of opera- 
tion. The period at which this occurs is approximately between three 
and five months and at the latest by ten months. 

The interesting thing to note is that when the microscopic sections 
of the regenerated lining are compared with the sections of the original 
membrane removed, one finds a much more normal type of tissue in the 
regenerated specimen, which is, after all, the end-result expected when 
the operation is undertaken. 


SUMMARY 


~ 


1. A series of cases is presented in which a modified Caldwell-Luc 
operation was performed with the patient under local anesthesia. a 

2. Specimens of the regenerating lining were removed during the Bs 
postoperative course at two, three and four weeks and at two, three, 
four, five and ten months, and were examined microscopically. 


3. When viewed through the nasopharyngoscope, the progress of a 
the regeneration of the antral lining may be seen grossly, and it appears ‘ide 
to be completely reformed after from three to five months. 


4. Microscopically, the healing occurs first by the organization of 
a layer of red cells that lines the antrum. Next, a loose type of epi- Pate 
thelium grows over the organized tissue, and with it the glands reform. es 

This epithelium gradually changes to a perfect pseudostratified ciliated = | 
columnar type, and complete regeneration of the epithelium and glands 2 
occurs at about five months. 
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ENDOBRONCHIAL FOREIGN BODIES * 


JOSEPH W. MILLER, M.D. 
NEW YORK 


REPORT OF CASES 


Case 1—Unusual foreign body in left main bronchus of child 5 years old 
removed through peroral endoscopy. 

History —Bernard S., aged 5 years, was referred to me by Dr. Jacob Sobel 
on Nov. 21, 1928. On November 19, the child played in the street and was per- 
fectly well until 1 p. m. He came home complaining of pain in the epigastrium, 
vomiting, cough and slight cyanosis of the lips. The mother gave him some castor 
oil and an enema, which apparently relieved his symptoms temporarily, and he 
resumed his play. 

At 5 o’clock on the same day he returned home complaining again of abdominal 
pain. He coughed and vomited and showed some cyanosis of the lips. The 
mother now summoned the family physician, and on his visit at 8 o'clock that 
evening he found the child breathing rapidly, in distress and crying because of 
upper abdominal pain. 

Examination.—Physical examination disclosed “fine friction rales in the pre- 
cordial region.”” The temperature was 100 F., the pulse rate, 120 and respirations, 
36. Because the child appeared acutely ill to the physician, he called Dr. Jacob 
Sobel in consultation, who on examination late that night found the child asleep, 
breathing rapidly and somewhat laboredly, with a rate of 42 per minute. There 
was no cyanosis. 

On close questioning of the mother, Dr. Sobel learned that on the previous 
day, November 18, three boys had sat on the boy’s chest and had pummeled him. 
Further inspection had disclosed some enlargement of the chest in the left infra- 
clavicular region and limited motion at this locality. 

Palpation over the left anterior portion of the chest gave characteristic crack- 
ling extending to the right beyond the border of the sternum, to the left to the 
axilla and upward to the left superclavicular region—the characteristic feel of 
cellular or subcutaneous emphysema. The apex beat was felt in the fifth inter- 
costal space close to the inner side of the left mammary line. Percussion gave 
dull tympany in the left infraclavicular region to the fourth rib and in the axillary 
Ime to the same point. The rest of the chest was resonant to percussion. 

On auscultation, a shower of fine crepitations were heard over the entire seat 
of the cellular emphysema. Breathing was diminished but not entirely absent in 
the left infraclavicular and left upper axillary regions, and was normal over the 
remainder of the chest; vocal fremitus was diminished in these regions. The 
temperature was 100 F., respirations 42 and pulse rate, 150. There were no 
external evidences of injury—no ecchymosis, no puncture wounds and no abrasions. 
Pressure over the ribs was not painful. There were no clinical evidences of 
fracture of the ribs or other bones, no crepitation, false points of motion or 
exquisite local tenderness. The results of the abdominal examination were nega- 
tive, and general physical examination disclosed no abnormality. 


* Submitted for publication, Oct. 8, 1929. 
*From the combined services of the Beth David and the Jewish Memorial 
Hospitals. 
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With a diagnosis of partial or localized left-sided pneumothorax due to intra- 
thoracic strain following the “chest sitting’ and pummeling by his companions, 
the child was admitted to the Beth David Hospital the following day. His gen- 
eral condition was good. He had slept fairly well, and he did not appear uncom- 
fortable. On admission, the temperature was 98.8 F., the pulse rate, 120 and 
respirations, 35. The urine was normal except for a trace of acetone. Soon after 
admission, roentgen and fluoroscopic examinations were made with the following 
reports : 

_Fluoroscopic Report (by Dr. Lewinson)—Examination of the chest revealed 
an opaque foreign body apparently about 2 cm. in length in the region of the 
left bronchus behind the upper left cardiac region, moving with respirations. 
Irregular dark areas were seen over the upper half of the left side of the chest 
and in the soft tissues of the axillary regions. These dark areas did not seem 
to be connected with the lung tissue. 


Roentgenographic Report (by Dr. Herman Fried).—Roentgen examination of 
the chest revealed a foreign body in the left bronchus at about the level of the 


Fig. 1—Foreign body in left bronchus at level of sixth dorsal vertebra; partial 
pneumothorax of the upper left lobe with incomplete collapse of upper left lobe 
(Nov. 20, 1928). 


sixth dorsal vertebra. The left lung field showed a partial pneumothorax of the 
upper lobe with a moderate or incomplete (atelectatic) collapse of the lung 
involving the upper lobe only. In figure 1 the aerated lung tissue of the right 
upper lobe may be compared with the left. The density of the upper left lobe, 
caused by the partial collapse, is also shown. On the other hand, a careful exam- 
ination of the right lung field as well as of the lower left lobe revealed a slight 
compensatory emphysema. This is best observed by a comparative study of the 
peripheries of the lungs. 

This case is particularly interesting from a roentgenographic aspect, because 
there is a narrowing and an approximation of the left interspaces. 

Diagnosis—The diagnosis was foreign body in the left bronchus producing 
partial and localized pneumothorax with moderate atelectasis of the upper left 
lobe. 

Although the roentgen examination corroborated the diagnosis of partial pneu- 
mothorax, it changed the etiology and showed the causative factor to be a foreign 
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body. With the discovery of the offending agent and its location, the best “guess” 
of its nature based on size and configuration was a lead pencil cap. After the 
presence of the foreign body had been determined, the house physician, Dr. Berg, 
on questioning the child closely, was told that he had swallowed a “piece of 
iron” on Sunday, November 18, the day before the symptoms developed and the 
day on which his playmates treated him roughly. 

At 2 p. m. on November 21, the child was removed to the operating room, The 
temperature was 103 F.; pulse rate, 125; respiration, 30. 


Bronchoscopy.—Wiithout either general or local anesthesia, the child was thor- 
oughly fixed in sheets and an 8.5 mm. tube, Bruening type, easily passed through 
the glottis into the trachea. As usual, the right bronchus was a continuation of 
the trachea and the left branched off at an acute angle. In the right main 
bronchus the lumen was seen distinctly in its entire length and was clearly outlined 
as were the different branches as they sprang from the main bronchus. When the 
inner tube of the bronchoscope was passed into the left main bronchus, a metallic 
foreign body was seen which was hemmed in tightly into the lower end of the 


Fig. 2.—Foreign body removed; pneumothorax almost entirely disappeared; 
some density remains in the upper left lobe (Nov. 22, 1928). 


left main bronchus. Air bubbles appeared from around the foreign body sug- 
gestive of air in the pleural cavity which veiled the foreign body and made visi- 
bility very poor. 

Also the surrounding inflammatory swelling added greatly to the difficulty of 
visibility and subsequent endobronchial extraction. After several fruitless attempts, 
I finally succeeded in worming the grasping forceps between the invader and the 
walls of the bronchus, and so dislodged it from its bed and removed it. To my 
great surprise, I found it to be an electric bulb of a Wappler otoscope. 

After a temporary spasm of the glottis, the child made an uneventful recovery. 

He was placed in bed and given olive oil and demulcent drinks by mouth and 
% grain (0.008 Gm.) of codeine to keep him at rest. 

During the first twenty-four hours following the bronchoscopy, the boy suffered 
from a rather severe inspiratory stridor, with moderate supraclavicular and supra- 
sternal retraction, marked aphonia and a brassy spasmodic cough. Nasal drops of 
ephedrine hydrochloride 3 per cent, steam inhalations and warm drinks checked the 
stridor and cough. The day after bronchoscopy, the temperature dropped to 100 
F. and remained below that point until the patient was discharged from the hospital. 
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On November 22, the day following bronchoscopy, roentgenographic exam- 
ination of the chest showed the foreign body removed and the pneumothorax 
almost gone. There was still a definite density in the upper left lobe. This was 
probably due to the fact that the compensatory emphysema which was still present Jom 
in the right lung gave the left lung an apparent density. Pe 2 


The cellular emphysema disappeared entirely in four days and the chest signs, 
which at first revealed a localized sibilant breathing, gradually diminished to nor- 
mal. The child was discharged on December 2, eleven days after admission. 


Epicritical Remarks—A review of this case in the light of the 
symptoms prior to roentgenography indicates that the history of sud- 
den onset, cough and cyanosis should perhaps have made one suspect 
a foreign body in the bronchus. The mother and the child, however, 
emphasized the upper abdominal pain and vomiting as the outstanding 
symptoms. 

The physical signs of a cellular emphysema and a localized partial 
pneumothorax warranted the thought of a relationship of these to the 
compression of the chest and the pummeling of the patient by his 
companions. After a diagnosis of bronchial foreign body had been 
established, the patient told the house physician that he had swallowed 
a “piece of iron’ on November 18. With the discovery of the nature 
of the foreign body—an otoscope lamp or bulb—the question arose as 
to how it got there. There were many speculations. One was that ea 
perhaps a physician had used the otoscope to examine the mouth and a 
throat of the patient, and that the bulb had loosened in the child’s | 
mouth. Another was that perhaps a physician had used a bulb electric 
tongue depressor which had become loosened. The parents, however, 
affirmed that the child had not been examined by any physician for * 
several months. Subsequently, it was ascertained that a physician who | 
had been called to the home several days prior to November 19, in - : 


order to see a sister who was ill, had examined the girl’s ear and had 
lost his “reserve” or “emergency” bulb from the instrument case. On 
close questioning, the boy admitted that he had found the “piece of iron” 
on the floor of his home and put it in his mouth. him 

Without the aid of the x-rays, a diagnosis of bronchial foreign i i 
body would probably have been made in time, or at least suspected, i 
certainly not so soon, by the violent and persistent cough, and the signs 
and symptoms noted by Chevalier Jackson: choking, “asthmatoid 
wheeze,”’ blood-streaked sputum, partial or complete bronchial obstruc- 
tion with” (1) limited expansion, (2) decreased vocal fremitus (3) 
impaired percussion note, (4) diminished intensity of breath sounds 
distal to the foreign body.” Without the aid of the x-rays and basing 
a diagnosis on the history of a companionate trauma of the chest and 
the physicial signs, one could have explained the cellular emphysema 
and partial localized pneumothorax as being caused by a violent trauma 
of the chest, without external wound or evidence of injury, producing 
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rupture of the pulmonary alveoli and perhaps of the pleura through 
straining and pronounced intrathoracic pressure and resulting in the 
passage of air to and along the root of the lung to the neck and chest. 
This mechanism is analogous to pneumothorax complicating pertussis 
or severe accidents to the chest without visible external injury. 

With the establishment of the presence of a bronchial foreign body 
and the bronchoscopic observations, and in the absence of a fractured 
rib or external wound, the cellular emphysema and partial localized 
pneumothorax were explained by laceration of the bronchus, pulmon- 
ary tissue and parietal pleura and the passage of air within the pleura 
and subcutaneous tissues. 

That foreign bodies in the bronchus of infants and children may 
cause spontaneous pneumothorax is recorded by Dr. E. Gordon 
Stoloff.!. In a review of the literature to date in which eighty-four 
cases of this condition are listed, he noted three instances in which a 
sharp stone (case 26), a plum stone (case 30) and a corn kernel 
(case 36) were the respective offenders. 

As the foreign body in my case was unusual, I was curious to 
know whether the famous Jackson Clinic had had any similar foreign 
bodies. In a personal communication to the author, Dr. Chevalier 
Jackson wrote as follows: 


We have in a number of instances removed parts of instruments from the 
bronchi. One case that I recall as being somewhat parallel to yours is that of 
an electric bulb from a Whitehead mouth gag. This is included in our complete 
list of tables up to foreign body no. 1400. 


In the light of what happened to this child, it may be well to sound 
a note of warning to those physicians who examine the mouth and 
throat of children with an electric bulb tongue depressor or perhaps 
with an otoscope, and to urge them before doing so to assure them- 
selves that the bulb is secure. 


In writing this paper, I have drawn freely from the text of Dr. 
Jacob Sobel’s original case presentation. 


Case 2.—Marion Stahlbush, aged 10 months, was referred to me by Dr. A. 
Noah Schiller on July 1, 1929, with the following history: 

On June 28, while the child played on the floor, it picked up a foreign sub- 
stance, took it in its mouth, choked on it, turned blue and began to cough. The 
mother at once turned the child over and tried to shake out the invading substance. 
As this proved unsuccessful, she took the child to her family physician who at 
once sent her to the Vassar Hospital in Poughkeepsie. 

Roentgen examination was made and the roentgenologist reported that the 
roentgenogram was suggestive of a foreign body in the lower air passages. 
Bronchoscopy was advised, and the child was brought to New York and admitted 
to the Jewish Memorial Hospital in the service of Dr. A. Noah Schiller. 


1. Stoloff, E. Gordon: Spontaneous Nontuberculous Pneumothorax in Infancy 
and Childhood, Am. J. M. Sc. 176:657 (Nov.) 1928. 
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Roentgenograms taken at the Jewish Memorial Hospital revealed no foreign 
body anywhere in the lower air passages. Physical examination at this time 
revealed no symptoms suggestive of a foreign body in the tracheobronchial pas- 
sages. The child looked pink, had no difficulty in breathing, no cough and no 
elevation of temperature. The mother, however, insisted that the child aspirated 
a foreign body and wanted the same removed. 

Bronchoscopy was performed on Monday afternoon, July 1, four days following 
the alleged aspiration of the foreign body. Without anesthesia, the child was 
completely mummified, and a 6 mm. Killian tube was attached to the Bruening 
electroscope and inserted through the glottis into the trachea down to the carina; 
a foreign body was found at the entrance to the right main bronchus. This was 
placed horizontally so that air could pass easily above and below the foreign body. 
With a fine grasping forceps—Jackson type—the foreign body was grasped and 
removed. It proved to be a watermelon seed. The child made an uneventful 
recovery. 


305 East Seventeenth Street. 
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Clinical Notes 


PAPILLARY CARCINOMA OF THE LARYNX REQUIRING 
LARYNGECTOMY * 


E. Triste Gatewoop, M.D., Ricumonp, Va, 


According to Eggston, from a histologic point of view only 1 per cent of 
carcinomas of the larynx are papillary. 

A review of the literature shows that carcinoma of the larynx may follow 
the premalignant stage of either syphilis or tuberculosis. Sir St. Clair Thompson 
said, “I do not think that a frank papilloma or fibroma of the larynx becomes 
malignant, but the manifestation of malignant disease is, in a certain number of 
cases, foreshadowed by some vocal defect.” Jackson reported a case of papilloma 
of the larynx that was followed thirty years later by cancer, and another similar 
case in which the papilloma was followed by cancer eight years later. Mackenty 
recently reported a case of papillary carcinoma of the larynx in a woman, aged 20, 
who had hoarseness for three years. Neither Jackson nor Mackenty made any 
mention of antecedent pathologic conditions in their reports. 

It would seem that papillary carcinoma of the larynx is unusual, especially 
when compared with the frequency of similar lesions in the bladder or elsewhere 
about the body. 

The following report of a case should be of interest, because it appears from 
the clinical course and other studies that the patient had been subject during the 
period of eight years to an unusual laryngeal triad, i. e., chronic infiltrative 
laryngitis, papilloma and carcinoma. 


REPORT OF A CASE 


History—L. B. A., a white man, aged 40, was referred by Dr. Charles 
Caravati, on Dec. 9, 1928, with the complaint of hoarseness, dyspnea and loss of 
weight. 

The family history was negative for malignant growths and tuberculosis. The 
past history of the patient was unimportant. He was a moderate smoker of 
tobacco and had used alcohol in moderation for years. 


Present Illness—During the year 1920, hoarseness appeared after an unusual 
strain on the voice. The attacks‘ were short and gave little concern until 1921. 
In that year, he noticed that his voice did not return to normal. He consulted 
a physician and received local treatment for months, without definite improve- 
ment. He was treated by other specialists at intervals during 1922 and 1923, with 
little relief. In February, 1924, he was studied thoroughly from a local and 
general standpoint at a noted throat clinic, and a diagnosis of infiltrative laryngitis 
and diseased tonsils was made. He was advised to have the tonsils removed 
and to give the voice a complete rest for six months. This treatment influenced 
the local condition little. Hoarseness was continuous and gradually progressive 


during 1925 and 1926. 


* Submitted for publication, Dec. 30, 1929. 
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About the middle of 1927, dyspnea developed on exertion, in addition to the 
hoarseness; and during the major part of 1928, dyspnea was constant and 
progressive. In April, 1928, after a coughing spell, he spat blood, and as his 
respiration was thought to simulate asthma, he moved to Asheville for climatic 
reasons. 

On Dec. 9, 1928, when I first saw the patient, he was decidedly hoarse, and 
his respiration suggested obstruction. Indirect laryngeal inspection showed 
enlarged, infiltrated arytenoids, suggesting hypertrophic laryngitis, with oblitera- 
tion of the false and true cords. The normal interior landmarks appeared to be 
replaced with bilateral tissue proliferation, thereby reducing the normal airway 
by more than one half. 

The oral and nasal cavities appeared to be normal. No glands were palpable, 
and the adjacent laryngeal structures were normal. The patient was studied 
thoroughly by Dr. Caravati from the physical and the laboratory standpoint, and 
pronounced normal. 

On Dec. 11, 1928, the patient was admitted to the Johnston-Willis Hospital, 
and a direct inspection of the larynx was made with the Jackson speculum. Tis- 
sue proliferation was evident in the subglottic area in a diffuse manner. A 
section was taken from the glottic region for histologic study, which proved that 
the condition presented was papillary carcinoma. 

In view of the extensive involvement, a total laryngectomy was indicated. 
The two stage operation recently described and practiced by New, of the Mayo 
Clinic, was followed. This type of technic lessens the immediate postoperative 
reaction, as well as the possibility of a secondary mediastinal infection. 

With the naso-esophageal feeding tube in position, the first stage consisted of 
separating the isthmus of the thyroid gland, skeletonizing the larynx and the 
three tracheal rings anteriorly and laterally, and severing the body of the hyoid 
bone. 

The wound was closed, with the exception of the anterior portion of the 
cricoid cartilage and the first tracheal ring. This area was left exposed for the 
purpose of doing a tracheotomy as soon as the temperature reached normal. 
This was done so that the patient might adjust himself to that form of respira- 
tion, and also build up a wound resistance to the bronchial secretions, which 
must contaminate the second stage operation. 

The reaction following the first stage was mild, the temperature not rising 
above 101 F. and receding to normal on the fourth day. Four days after the 
initial operation, a cricoid cartilage plug was removed and a tracheotomy tube 
inserted. This was followed by a slight rise of temperature for five days. 

The second stage was performed eight days after the first, and this consisted 
of reopening the entire wound, completing the laryngeal dissection posteriorly and 
superiorly, closing the anterior opening in the esophageal wall, and severing and 
attaching the proximal end of the trachea to the skin of the neck. A laryngectomy 
tube was placed in the tracheal opening and the rest of the wound closed tightly. 

The immediate postoperative reaction was not unlike that following the first 
stage. The feeding tube was made use of for twenty-two days, and the patient 
was discharged from the hospital on the thirty-fourth day. 


COMMENT 
The clinical course in this case, as well as the microscopic studies, substantiates 


the coexistence of three laryngeal diseases. There was no clinical evidence of a 
new growth after three years of obstinate hoarseness. The progressive symptoms 
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of obstruction, for approximately two years with no extralaryngeal invasion, 
favor benign origin. Microscopic study showed a papillary process undergoing 
malignancy, and another specimen, taken some distance from the former, indi- 
cated a chronic inflammatory process. 


DIPHTHERITIC MASTOIDITIS WITH BRADYCARDIA 
SIMULATING INTRACRANIAL DISEASE * 


Noauw Fox, M.D., Cuicaco 


Numerous reports of diphtheritic infection of the mastoid appear in the literature 
of the past decade. It is probable that the condition might be diagnosed in even 
more cases if as a routine smears and cultures of the débris from the mastoid bone 
were made on favorable mediums. The custom in most hospital laboratories is to 
implant material from the operating room on plain agar slants, the results being 
an inhibition of Bacillus diphtheriae, so that the disease is not recognized until 
definite clinical observations are present, such as a membrane, etc. The successful 
prevention of diphtheritic complications naturally depends on an early diagnosis, 
and this can be accomplished only through more accurate laboratory work. In 
the case I am reporting, smears and cultures were made on plain agar, and a 
growth of Staphylococcus aureus was reported the next day. Subsequently, a 
membrane appeared which suggested diphtheria, and cultures made on Léffler’s 
mediums corroborated this diagnosis. The delay, however, was costly, since this 
patient was so overwhelmed by the toxin as to develop a partial heart block, which 


might permanently impair the function of that organ. This case is of added 
interest because the slowing of the pulse rate and vomiting occurred at a time 
when intracranial complication was feared, and nearly resulted in a second operation. 


REPORT OF CASE 


R. R., a boy, aged 17, was referred to me with the following history: At the 
age of 7, following a severe infection of the upper respiratory tract, the left 
ear began to discharge a purulent material. He was under the care of the family 
physician for a year, finally being referred to an aurist, who advised mastoidectomy. 
Nothing had been done, however, and the ear continued to drain. About six days 
before I saw him, the patient had developed a temperature of 102.4 F. with a 
chill. The family physician examined him carefully, but failed to suspect the ear, 
because of the absence of pain, having in mind a central pneumonia, though no 
cough was present. Daily, until | was called in, the boy had a chill with a sharp 
rise in temperature during the evening and a drop within a degree of normal in 
the morning. On the fifth day, the temperature rose to 105.2 F., and tenderness 
with some swelling developed over the left mastoid region. I saw him the morning 
of the sixth day, when his condition was as follows: The temperature was 100 F., 
the pulse rate 110 and respirations 24. Examination of the left ear revealed a 
fluctuant swelling over the left mastoid, with displacement of the auricle anteriorly 
and downward. The external auditory canal was almost obliterated by the sagging 
posterior and superior walls. Some foul-smelling purulent material was present 
in the canal. A roentgenogram had been taken, and the following report was made: 
“cloudiness of the left mastoid region diagnostic of mastoiditis with destruction. 


* Submitted for publication, Jan. 3, 1930. 
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A diagnosis of acute osteomyelitis of the mastoid bone together with a possible 
sinus thrombosis was made, and immediate operation was advised. Another aurist 
was called in consultation, and he corroborated the diagnosis. 

On operation, a subperiosteal abscess was disclosed, with a fistula just over the 
mastoid antrum. There was complete disintegration of the mastoid elements down 
to the sinus plate. This was uncovered, and a perisinus abscess was found. The 
sinus wall, which was covered with granulations in its entire course through the 
mastoid bone, was incised, and blood flowed freely from both ends. The jugular 
vein was not tied. That evening, twelve hours after operation, the temperature 
was 99.8 F., the pulse rate 106 and respiration 24. The following day, the 
temperature ranged between 101.4 and 97.8 F., while the pulse rate ranged from 


Chart showing variations in temperature and pulse rate. 


68 to 110. On the third postoperative day, the temperature ranged from 99.2 to 
100.4 F., while the pulse rate ranged from 54 to 80, remaining for the most part 
around 60. On this day vomiting occurred, and an intracranial pathologic process 
was, of course, suspected. A careful examination of the fundus and reflexes was 
made, but no abnormal condition was found; hence a policy of watchful waiting 
was decided on before any further operative procedure was carried out. On the 
fourth day, vomiting continued at intervals, the pulse rate fluctuated between 60 
and 78, and the temperature varied from 98.6 to 100.2 F. The sinus pack was 
removed, and a yellow exudate was first noted over the floor of the mastoid. 
This so strongly suggested a diphtheritic infection that smears were made, and the 
Klebs-Léffler organism was identified. Similar observations were noted in smears 
from the pharynx and the external auditory canal. Immediately 20,000 units of 
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antitoxin were administered and again forty-eight hours later. The wound began 
to clear up and progressed to normal healing. The pulse rate continued to be 
irregular and slow, falling at times to 60. It will be seen that the patient suffered 
a partial heart block, a complication not infrequently seen in diphtheritic infections. 
The temperature and corresponding variations in pulse rate noted in this case are 
shown in the accompanying chart. It is unfortunate that an electrocardiogram 
could not be obtained during the illness, but this service is not obtainable in the 
hospital in which the patient was operated on. 

841 East Sixty-Third Street. 


ANTROSTOMY FORCEPS * 


CUTHBERT TUNSTALL, M.D., CHARLOTTESVILLE, VA. 


The instrument illustrated was designed to make easily and quickly an antro- 
nasal opening ample for the treatment in the average case of antritis. It is a 


combination of the beak on Sluder’s separable antrum forceps, tilted at an angle 
to facilitate penetration of the bony wall, and Koffler’s septum forceps. In use 
it has been quite satisfactory. Its good points are: 1. It is easy to introduce 
beneath the turbinate. 2. It removes the piece of bone which it breaks out. 3. It 
is rarely necessary to take more than one bite. 4. It is strong enough to handle 
as thick bone as is likely to be found. 5. Its shape keeps the hand out of the 
line of vision. 

The instrument is used as follows: After the lower turbinate has been 
infracted, the forceps is introduced closed into the inferior meatus; the operator 
uses the right hand for the right nostril and the left hand when the left antrum 
is to be opened. The beak is forced into the bone as in making a needle puncture, 
and as soon as it has well begun to penetrate the jaws of the forceps are allowed 
to open. The lateral jaw is then pushed all the way into the antrum, the medial 
jaw sliding back in the lower meatus of the nose. Then the instrument is closed 
tightly and rotated forcibly on its axis by twisting the handle downward and 
upward. The forceps is then withdrawn from the nose, still tightly closed, 


* Submitted for publication, Jan. 10, 1930. 
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with the piece of the antronasal wall still held in its jaws. The size of the bite 
is shown in the illustration. 

If a permanent opening is not desired, another use of the instrument is sug- 
gested. Sometimes the inflammation is so acute that the normal opening is 
blocked, and it is difficult to force the irrigating solution through a needle puncture. 
In these cases if both jaws are pushed through the wall with the forceps closed 
and the jaws are then opened, an opening is made that is large enough for an 
easy return flow; yet the opening closes in a few weeks, since none of the wall 
has been removed. 

V. Mueller & Company cooperated in the development of this instrument. 


AN IMPROVED NASOFRONTAL RASP* 
CHARLES NELSON Spratt, M.D., MINNEAPOLIS 


In performing either intranasal or external operations on the frontal sinuses, 
some means of enlarging the nasofrontal duct is essential. Halle and Ingal have 
each devised drills for this purpose, but they are somewhat cumbersome and 


dangerous in the hands of the inexperienced. The nasofrontal rasps devised by 
Thompson and Sullivan enjoy wide popularity on account of their simplicity. For 
many years I have used the former pattern, but object to the instrument in that 
it is a scratching or tearing rather than a cutting instrument and the teeth become 
easily clogged with bone dust and are easily dulled and cannot be sharpened. The 
handle is also somewhat small and difficult to hold. 

The accompanying illustration shows a rasp that I have devised which seems 
to me to be an improvement on other rasps in the following ways: 1. The teeth 
are file-cut and can be kept sharp. 2. The teeth are placed at an angle of 
approximately 60 degrees, and make a clean cut rather than a tear. All physicians 
are familiar with the action of a razor or the use of a chisel and plane across the 
grain of a piece of wood, and know that a slanting stroke cuts better than a 
straight pull. 3. The teeth are self-cleaning, as the bone chips work from the 
center toward the edge of the instrument. 4. The handle is longer and larger, 
thus making the instrument more easily controlled. The handle and shank are 
similar to those described by me about twenty-five years ago for a mastoid curet. 

The instrument follows the design of Thompson in that there is a groove 
in the back to follow up a probe previously placed in the sinus duct. The handle 
is 11 cm., the shank 6 cm. and the cutting blades 4 cm. The teeth are 1 mm. or 
less apart, the finer teeth making a smoother cut in the bone with less danger of 
jumping. The instrument may be made with a half curve or a full curve. In 
the majority of cases I have found that the full curve is the only one necessary. 
The instrument is made by V. Mueller & Company of Chicago. 


* Submitted for publication, Feb. 7, 1930. 
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Progress in Otolaryngology 


A Summary of the Bibliographic Material Available in the 
Field of Otolaryngology in 1929 


PROGRESSIVE DEAFNESS, OTOSCLEROSIS 
DISEASES OF THE LABYRINTH * 


J. K. M. DICKIE, M.D. 
OTTAWA, CANADA 


A survey of last year’s publications on progressive deafness and 
allied conditions, as well as pathologic labyrinthine processes, yields some 
interesting material. 

Harris * contributed a paper based on the study of eighty-two cases 
of progressive deafness with no history of suppuration. The method 
of selection was to take only cases with a history of gradually increasing 
deafness not due to a suppurative condition. No attempt was made to 
fit the cases into groups according to supposed morbid anatomy. In 
addition to the usual examination and functional hearing tests the 
patients were subjected to a complete physical examination and chemical 
analysis of the blood. 

A family history of deafness was found by a trained investigator in 
only 8 per cent of the cases. These figures are much lower than those 
quoted by many other observers, and lead to the view that the importance 
of heredity has been overemphasized. 

The drum membrane was normal in the great majority of cases. ‘In 
sixty-three of the eighty-two cases the lower tone limit was raised. 
Bone conduction was lengthened in forty-six, and normal in twenty; 
the latter were all cases of short duration. The Rinne test was negative 
in fifty-one and positive in seventeen. The eustachian tube was nor- 
mally patent in all instances. From the hearing test, showing the Rinne 
reaction positive in one third of the cases and bone conduction lengthened 
in two-thirds, it is seen that the Bezold triad is not an infallible test in 
progressive deafness. The lower tone limit was raised in sixty-three of 
the eighty-two cases. These observations are at variance with Emer- 
son’s assertion that usually it is not raised. 

The audiograms were divided into four classes, those showing: (1) 
foss mainly at the lower end of the scale, (2) general lowering of acuity, 

(3) lowering at both ends of the scale and (4) lowering at the upper 
end. Analysis of the graphs showed an approximately uniform reduc- 


* Submitted for publication, April 7, 1930. 
1. Harris, T. J.: Ann. Otol. Rhin. & Laryng. 38:661 (Sept.) 1928. 
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tion of the hearing over the entire range of the scale in forty-one cases, 
or 50 per cent ; twenty-five cases, or about one-third, showed a lowering 
chiefly at the upper end. A further study of the audiograms based on 
relationship of the curve to the duration of the deafness showed that 
about one half of the cases in which the upper limit was chiefly involved 
had lasted less than three years. A little over half of those with a 
uniform reduction were also of less than three years’ duration. 

All cases were thoroughly investigated for focal infections. Only 
fourteen instances of diseased tonsils, three of mild sinusitis and a few 
others of miscellaneous sources of infection were found. Harris con- 
cluded that too much stress has been laid on focal infection. 

The urine was normal in all except one case of diabetes. Four 
positive Wassermann and Kahn reactions were found, all in women who 
did not show nerve deafness. The blood calcium was above normal in 
thirty-four cases and below in ten. In thirty-seven cases the uric acid 
was above normal. The basal metabolic rate was above normal in 
twenty-three cases. Thirty-nine patients underwent special endocrine 
examinations, and of these thirty-four showed some mild abnormality. 
Raised and lowered thyroid function occurred in equal numbers. Cases 
of hypopituitarism were less common. 


Thirty-five patients were married women; in eleven the deafness 
began after childbirth, in eight it was worse after parturition, and in 
nine it was present before marriage. Pregnancy thus is evidently an 
important factor in progressive deafness. 


The eye fields and the blood pressure were normal in all cases. 


Much has been written on the influence of pregnancy on otosclerosis, 
but hitherto nothing has been written on the influence of pregnancy on 
the hearing of normal women. Willige and Loebell independently dealt 
with this subject in the past year. Willige * examined thirty-five women 
in the sixth to tenth month of pregnancy with reference to their hearing. 
_ The majority of the patients had large collections of wax, an arcus 
lipoides in the cornea and ear-drum and a slight degree of inner ear 
deafness. This showed itself by shortened bone conduction and lowering 
of the upper tone limit on the monochord. Seventeen of these were 
reexamined from six to ten days after parturition. The upper tone limit 
was again normal in all cases, but the bone conduction was still shortened 
in about one-third. 

Other authors have shown that there is an increase of cholesterol in 
the blood in pregnancy. In view of the cerumen, arcus and deafness, 
Willige expressed his belief that there is a slight temporary deposit of 
lipoids in the inner ear. This has nothing to do with otosclerosis. 


2. Willige: Arch. f. Ohrenh. 120:132 (March) 1929. 
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Loebell * reported on a similar study of 151 women with supposedly 
normal hearing who were in the last two or three months of pregnancy. 
On. fine functional examination, 60 per cent showed a diminution of 
hearing of the perceptive type. The Rinne test gave positive results, 
and the lower tone limit was normal in all cases. The upper tone limit 
was 20,000 with two exceptions. Bone conduction was diminished for 
C and C°®. Vestibular function was normal in all cases. Only four of 
the patients showed any improvement post partum. In the majority the 
condition remained the same, and in a few was even worse. 

In contrast to Willige, Loebell saw an arcus lipoides in only a few 
cases and cerumen in only 10 per cent. As most of these patients were 
unmarried women who had been repeatedly examined in the maternity 
clinic, Loebell believed that there was a large psychologic factor in 
his cases. 

Gottlieb * contributed a paper based on an intensive study of thirteen 
cases of progressive deafness. All of these cases showed a negative 
Wassermann reaction, a raised lower tone limit and a negative reaction 
to the Rinne test. In all but one there was an associated definite dis- 
turbance of some other part of the body. There was a contraction of 
the visual fields in all but one case. Nine of the thirteen patients were 
women, and the age of onset in the majority of the cases was from 21 
to 28. Six of the thirteen patients had a history of deafness in the 
family. All six had contracted visual fields. All but two had abnormal 
calcium figures, and three had abnormal uric acid figures. In all cases 
the lower tone limit was raised, and the results of the Rinne test were 
negative. 

A noteworthy feature was that the results of hearing tests varied 
from time to time, which indicates that one examination is not enough 
to obtain a true picture of the condition. There was sometimes con- 
siderable improvement followed by a relapse. Gottlieb stated: “Such 
variations as depicted above speak eloquently against the idea that the 
hearing defects in these cases are due to changes in the osseous capsule 
of the labyrinth. It suggests rather the alternate laying down and the 
absorption of exudates in the membranous portion of the cochlea.” 

Six cases showed contraction of the color fields only, and in four of 
these heredity was a factor. Concomitant abnormalities were present in 
all cases. The uric acid content of the blood was abnormal in three 
and the calcium in four. From this observation it would seem that 
disturbances of uric acid and calcium metabolism are related to pro- 
gressive deafness. 


Arch. f. Ohrenh. 124:116 (Nov.) 1929. 
Laryngoscope 39:485 (Aug.) 1929. 
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Six patients had a low amount of calcium in the blood, and two of 
these had a family history of deafness. All had contracted visual fields. 
The uric acid content was abnormally high in all six. An abnormally 
high calcium content does not seem to have the same significance as a 
low content. 

Following up the work of Leicher, Gottlieb ® carried out a series of 
experiments in which extracts were made from the feces of patients 
suffering from progressive deafness. These extracts were injected into 
guinea-pigs. Control experiments were carried out with the feces of 
normal patients. The stools of four patients with deafness and of three 
persons with normal hearing were used. Hemorrhagic lesions of the 
inner ear developed in the guinea-pigs that received the injections from 
the deaf patients but not in the others. Gottlieb stated: 


The stool of the patients whose hearing is becoming progressively worse is 
undoubtedly toxic to guinea-pigs. It apparently produces hemorrhagic lesions in 
the cochlea, hemorrhages into nerves, around nerves, and into the dura. These 
lesions were not found in the controls. The controls received more intense treat- 
ment than the animals that were injected with the extracts of stool from patients 
suffering with progressive deafness. 


Drury * presented a study of 1,000 case histories bearing on the 
relation of the endocrine glands to deafness. 

Deafness was a presenting symptom in 18 per cent of the cases of 
thyroid disease, in 22 per cent of those of pituitary disease and in 13 
per cent of those of ovarian disease. Tinnitus and vertigo were present 
in 34 and 15 per cent, respectively, of the thyroid, in 36 and 24 per cent 
of the pituitary, and in 34 and 22 per cent of the ovarian group. In 
the nonendocrine group, i. e., patients in whom endocrine disease was 
suspected but later shown to be absent, deafness occurred in 19 per cent, 
tinnitus in 31 per cent and vertigo in 20 per cent. 

By far the larger proportion of the cases of endocrine disease showed 
diminished function of the gland in question. Administration of gland 
substance produced considerable improvement both in the general health 
_ and in the hearing of patients with thyroid and with pituitary disease. 
So far, ovarian glandular therapy has been disappointing. 

As there is a certain resemblance between changes of the bone in 
rickets and in otosclerosis, Behrendt and Berberich* thought it worth 
while to compare the metabolism and blood chemistry in the two condi- 
tions. A good deal is known about the blood changes in rickets but 
relatively little about those in otosclerosis. 


5. Gottlieb: Laryngoscope 39:115 (Feb.) 1929. 
6. Drury: Laryngoscope 39:555 (Sept.) 1929. 
7. Behrendt and Berberich: Arch. f. Ohrenh. 121:280 (July) 1929. 
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In rickets there is a state of relative acidosis, and most of the reme- 
dies used have their effect through reducing acidosis. The characteristics 
of the metabolism in rickets, so far as present knowledge goes, are: 
raised acid excretion in the urine, in which organic acids predominate ; 
lessening of the total carbon dioxide content in the blood or lowering 
of the alkali reserve ; marked lowering of the inorganic phosphates in 
the serum and absence of the normal phosphatemic reaction ; lowering 
of the lactic acid content of the blood; variable calcium metabolism, 
generally lower than normal, and other reactions associated with sympa- 
thetic hypertonus. 

The same points were investigated in a number of cases of otosclero- 
sis. The alkali reserve of the blood was lowered, the acid secretion in the 
urine was normal, and the calcium content of the blood constantly below 
normal—viz., from 8 to 10.2 mg. per hundred cubic centimeters in 
otosclerosis, the normal amount being from 10 to 12 mg. The potas- 
sium, magnesium and chlorine contents in the serum were normal. The 
inorganic phosphates were also normal. Therefore, the characteristic 
feature of rickets, viz., hypophosphatemia, was absent. The total kat-ion 
was distinctly lowered. Under normal circumstances, however, this varies 
considerably, so that not much stress can be placed on this observation. 
The lactic acid of the blood was 7.4 per cent per hundred cubic centi- 
meters, which was decidedly lower than the normal figure, 10.4. 
Behrendt and Berberich stated that the lowered lactic acid denotes a 
tendency to an acidotic metabolism. Interference with excretion pro- 
duces acidosis, while increased intake lessens it. In twelve cases of 
otosclerosis there was a distinct lowering of the basal metabolism. Four 
other patients with otosclerosis who had undergone a sun cure no longer 
had a lowered rate but were among those showing a high normal rate. 
The observation of a lowered amount of cholesterol in the blood was 
confirmed in this series. The sugar metabolism was normal. 

They concluded that in otosclerosis there are disturbances of metabo- 
lism of intermediate degree, which in many ways are analogous to those 
in rickets. The metabolic equilibrium is different from the normal, the 
balance between acidity and alkalinity appearing to be altered. The 
results of the investigation so far can best be explained on the basis of 
an acidotic tendency. 

Josephson * drew attention to a condition that he observed in a large 
number of cases of progressive deafness in which there was a raising of 
the lower tone limit with or without lowering of the upper tone limit. 
The hearing was not improved by inflation. He stated that there is a 
characteristic and constant injection of the vessels of the drum and the 
inner end of the external auditory meatus. There are two-groups of 
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vessels: one running up the manubrium over Shrapnell’s membrane on 
to the roof of the canal, and the second a circular plexus around the 
circumference of the drumhead. There is often a slight degree of 
fibrotic change along the vessels, and to this Josephson gave the name 
“interstitial myringitis.” 

He leaned to Wittmaack’s view that chronic progressive deafness is 
due to vascular disturbances in the ear, and he lay special stress on the 
observation of Gray that vasodilators, such as the nitrites, will tempo- 
rarily improve the hearing. He considered this point of value in giving 
a prognosis. If the hearing responds to vasodilators, there cannot be 
any irreparable damage to the perceptive apparatus. Vasodilators also 
bring into evidence any latent vestibular disturbances. He made use of 
a test of vestibular function which he claimed to be more delicate than 
the usual tests: The patient is asked to do the pointing test with the 
eyelids closed but the eyes turned to the side of the pointing hand 
without moving the head. A normal person will deviate to the side to 
which the eyes are turned. When the eyes are turned in the opposite 
direction, there is no deviation. Certain precautions must be observed. 
Only the eyes must be turned, not the head. The test must not be 
repeated too often. The patient must not close the eyes or turn them 
till the pointing arm has been raised. The eyes must not be turned 
until they are closed. 

TREATMENT 


Wodak,® at the meeting of the South-East German Ear, Nose and 
Throat Society in Prague in 1929, read a paper on his use of arsenic in 
the treatment for deafness. The details of this treatment had previously 
been published in the Laryngoscope ** and reviewed in the ARCHIVES OF 
OTOLARYNGOLOGY."' He reaffirmed his success in 65.5 per cent of his 
cases. Immediately after the completion of the treatment there was 
often some diminution of the hearing, with improvement later. In the 
subsequent discussion, a number of otologists agreed that there is 
improvement in hearing in many cases, but that diminution of the sub- 
jective noises occurs more frequently than improvement in hearing. 

Woods *? expressed his belief that otosclerosis is a chronic inflamma- 
tory condition, so mild as to cause very little reaction. When an infec- 
tion is very mild and chronic, the inflammatory reaction is slight in 
contrast to the violent reaction in an acute infection. It has been com- 
mon knowledge for centuries that in order to cure a person of a chronic 
sluggish inflammation it is often necessary to stir up the condition and 
convert it into an acute inflammation. 


9. Wodak: Zentralbl. f. Ohrenh. 31:125 (Sept.) 1929. 

10. Wodak: Laryngoscope 37:894 (Dec.) 1927. 

11. Wodak, quoted by Dickie, J. K. M.: Chronic Progressive Deafness, Arch. 
Otolaryng. 7:637 (June) 1928. 

12. Woods, Sir Robert: J. Laryng. & Otol. 44:372 (June) 1929. 
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Assuming that otosclerosis was an infection, the problem was to find 
a suitable irritant. Woods used intratympanic injections of iodine. 
These are made through the drumhead with a special needle without 
anesthesia. The injection produces a lively reaction, but it is not 
intolerable and does no local damage if not used too often. The reac- 
tion is immediate and lasts for several days. Woods had used it since 
1916, and he found that early cases were much benefited but that old 
ones were not. Complete restoration of hearing is rare. A 15 per cent 
solution of iodine was first used, but he now recommended liquor iodi, 
in a 1: 10 dilution, as being more stable than the tincture. The solution 
should be freshly prepared, and the injections should be made not 
oftener than once a fortnight. 

In a discussion on the treatment for chronic deafness at a meeting of 
the Royal Society of Medicine on May 3, 1929, Kisch * stated that in 
deafness due to the results of repeated inflammation the main point of 
the treatment is to prevent occurrence of adhesions by inflation and 
massage. He sometimes removed the incus by the mastoid route and he 
had had considerable improvement in three of six cases. In tubotympanic 
catarrh the usual treatment of the nose and nasopharynx is indicated. 
He had not found ionization of much use. Diathermy is a help in cases 
with tinnitus. 

Thacker Neville emphasized the importance of clearing up all septic 
foci. He used diathermy and also the electrophonoid method of Zund- 
Bourguet. He had also used ionization with sodium silicate and had 
obtained some improvement in the hearing and relief from tinnitus. 

Dan McKenzie had used diathermy with fairly satisfactory results. 
By his method two electrodes, 1 by 1% inches (2.5 by 3.7 cm.), thickly 
padded with lint soaked in 10 per cent salt solution are used. One is 
placed over the mastoid and the other on the cheek of the opposite side, 
care being taken that the plates are parallel and that skin contact is firm. 
The current rarely exceeds 500 ma. and is increased gradually from 
zero. Cutaneous sensibility is the best guide as to the strength of 
current required. It is raised till the skin is felt to be warm, and then 
lowered slightly. It must be remembered that the temperature continues 
to rise as the treatment is continued. Sittings of thirty minutes are 
given, and are repeated every day or every second day for at least six 
times. If there is no improvement, they are discontinued; if there is 
improvement, they are stopped for some weeks and then repeated. There 
is often an increase in the tinnitus at first, but this ceases later. 

McKenzie had treated forty-six patients, most of whom had chronic 
dry catarrh. In five patients the deafness and tinnitus entirely disappeared 
in from two to six treatments. There was great improvement in five 
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cases. Most improvement was obtained in cases of short duration. Of 
the remaining thirty-six cases, thirteen showed a temporary improve- 
ment, twenty-one no improvement, and in two the tinnitus was made 
worse. Altogether, the condition improved in 20 per cent of the cases. 

E. Watson Williams had been treating patients for otosclerosis with 
parathyroid gland. He first used it in cases of otosclerosis associated with 
chilblains, and obtained considerable improvement in the hearing. In all, 
he treated eighteen patients, fifteen females and three males. There was 


complete relief in three of these cases, great improvement in eight, some ° 


improvement in two, and no improvement in five. Most of the patients 
showed improvement in general health. Williams began with 4% grain 
(0.02 Gm.) of dried parathyroid daily and increased the dose to 1% or 2 
grains (0.09 to 0.13 Gm.). In a few cases earache was produced and 
the dose had to be diminished."* 

G. Cathcart gave further figures in his treatment for chronic deafness 
with the Ziind-Bourguet method. He had treated, in all, 623 patients. 
He divided the cases into the following categories : 209 cases of chronic 
catarrh of the middle ear, 158 cases of nerve deafness, 172 cases of 
otosclerosis, 84 cases of mixed deafness. Of the 209 patients with 
catarrh of the middle ear, 141 improved. There was improvement in 
116 of 158 cases of nerve deafness, in 90 of 172 cases of otosclerosis 
and in 49 of the 84 mixed cases. The total percentage of cases show- 
ing improvement was 63.56. 

THE LABYRINTH 


Degenerative Conditions——Orth** contributed a highly technical 
paper on the genetics of deaf-mutism, the gist of which appeared to be 
that hereditary deaf-mutism is much commoner in the offspring of first 
cousins than in those of nonrelated parents. 

Bigler ** reported on the study of a Swiss family tree showing 
sporadic deaf-mutism in which there was a history of consanguinity for 
about three hundred years. The recessive type of inheritance was 
clearly shown. Among twenty-six children who were studied with their 
parents, there were nine deaf-mutes. These were children in six related 
families. In all of them the drumhead was practically normal. Tests 
showed that three children were totally deaf for speech and that the 
other six were extremely hard of hearing. The three children were 
totally deaf for all tuning forks and whistles, and the oculopalpebral 
reflex was negative. The other six children had some islets of tone 
perception. The vestibular tests gave perfectly normal reactions. The 
cases corresponded with group IV of Bezold’s classification. Of the 


14. Williams, E. Watson: Lancet 1:814, 1929. 
15. Orth, H.: Arch. f. Ohrenh. 120:297 (May) 1929. 
16. Bigler, M.: Arch. f. Ohrenh. 120:81 (March) 1929. 
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other apparently normal children, four showed a moderate degree of 
deafness of the inner ear type. In six pairs of parents, three fathers 
had slight inner ear deafness. The six mothers heard well but two had 
slight inner ear deafness. 

This group shows that in affected families the hearing defect can 
show itself in varying grades, and that deaf-mutism is only the maximal 
expression of the tendency. 

Brunner and Urbantschitsch’** described a case with anatomic 
peculiarities which they believed to have been undescribed hitherto. 
There were malformations of the middle ear, with a normal drumhead. 
Some of the changes in the middle ear were similar to those commonly 
found in cretinism, and were noteworthy as occurring in a person in 
whom there were no other signs of either sporadic or endemic cretinism. 

The patient was a girl, aged 15, with two deaf-mute brothers. On 
both sides the middle ear showed a dehiscence of the facial canal, closure 
of the niche of the round window by a deposit of fat, closure of the 
niche of the oval window by a fibrous membrane, fusion of the 
head of the malleus with the incus, fixation of the long process of the 
incus to the facial canal, deformity of the stapes with displacement into 
the middle ear, large islets of cartilage in the labyrinth wall, a defective 
outer attic wall, narrowing of the cochlear canal, irregularities in the 
semicircular canals and slight atrophy of the nerves of the basal coil of 
the cochlea. In the right inner ear the posterior end of the bony semi- 
circular canal joined the crus commune so that all three semicircular 
canals opened into the vestibule through one opening. There was also 
lymphoid marrow in certain parts of the bone with definite lymphoid 
follicles. 

In summing up the case, the authors concluded that it was one of 
combined congenital “atresia” and cretinistic deafness. They also stated 
that the changes found in cretinic deaf-mutism are not characteristic 
of cretinism per se; that is, they are not produced by the goiter toxin, 
but are the result of a general degeneration such as is commonly found 
in goitrous districts. This degenerative tendency affects the whole 
developing tissue of the ear, both the ectodermal and the mesodermal. It 
manifests itself sometimes in one and sometimes in another part. 

Vymola ** reported some statistical material from a school for deaf- 
mutes in Prague. Of 112 pupils, 71 had congenital and 37 acquired 
deaf-mutism; in 4 cases the cause was uncertain. The origin of the 
congenital cases could be ascertained in 37.3 per cent; and in these the 
commonest factor was consanguinity (13.43 per cent). Next came 
familial occurrence (4.47 per cent) and direct heredity (2.98 per cent), 
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which was the same percentage as indirect heredity, i. e., transmission 
from uncles and aunts. Constitutional disease of the parents, such as 
tuberculosis and syphilis, accounted for 4.47 per cent. In the cases of 
acquired deaf-mutism, infectious diseases were common causes; e. g., 
meningitis occurred in 40 per cent, grip in 21.6 per cent and scarlet 
fever in 21.6 per cent. 


Injury to the Labyrinth—Mauthner * stated that an anatomic clas- 
sification of injuries to the ear is unsatisfactory and that a classification 
according to etiology is more useful. He divided injuries to the ear and 
the head as follows: (1) injuries to the ear from blows, (2) from a fall 
on the head, (3) through squeezing or crushing of the head, (4) from 
prolonged mechanical shaking of the body and head (pneumatic drills), 
(5) through pressure and suction (explosions), (6) from loud noises, 
(7) from thermic, electric and toxic causes and (8) from combined 
causes, such as trauma at birth, gunshot wounds, combined explosion 
trauma and caisson disease. 

Nager *° reported a case of delayed meningitis after fracture of the 
labyrinth. A man, aged 30, sustained a fracture of the base of the skull 
followed by unconsciousness and vomiting of blood. There was com- 
plete deafness on the right side and loss of vestibular function. A 
roentgenogram showed a transverse fracture of the petrous bone. Dur- 
ing the eighth week symptoms of meningitis appeared, which cleared up 
in six weeks after repeated lumbar punctures. Two months later, after 
resuming work, the patient again showed symptoms of meningitis, which 
led to his death three days later ; i. e., 190 days after the injury. 

Autopsy showed diffuse meningitis with an apparently healed frac- 
ture of the right temporal and left occipital bones. On microscopic 
examination, the fracture was seen to run between the cochlea and the 
vestibule. That part of the fracture lying in the enchondral bone 
showed only fibrous union, while the part traversing the periosteal and 
endosteal bone had undergone bony union. There was a fistula between 
the middle ear and the cochlea, with a cyst at its cochlear end. It was 
evidently from this point that the infection had reached the inner ear. 
In the labyrinth there was old osteoid formation near the fracture. The 
whole labyrinth contained purulent exudate which had passed through 
the internal auditory meatus to the meninges. Most of the nerve ele- 
ments were still distinguishable. The middle ear showed hemorrhagic 
inflammation. 

A diagnosis of fracture through the labyrinth presents no great 
difficulties. Roentgen examinations may have to be repeated several 
times before the fracture is detected. There is considerable danger of 
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late meningitis in fractures through the ear, as, according to Ulrich, 
Shoenbauer, and Brunner, one sixth of these patients die of meningitis. 
The danger is present for many months. Some authors advise opera- 
tion in every fracture involving the ear. All agree that inflammatory 
changes occurring in cases of fracture constitute a positive indication 
for operation. 

Vail,” on a basis of two clinical cases and a number of experiments 
on animals, discussed the pathology of the lesions produced in the ear 
by compressed air. The lesions may be produced in either the middle 
ear or the labyrinth. Those in the middle ear are caused by the failure 
to equalize the air pressure in the tympanum with that outside, which 
results in rupture of the drum and hemorrhage into the ear. The deaf- 
ness caused in this way is only temporary. Lesions in the labyrinth are 
caused by the liberation of bubbles of nitrogen by the blood. Hemor- 
rhage and necrosis occur, resulting in permanent injuries. 

Wittmaack ** wrote an article on sound injury to the inner ear in 
which he entered into a somewhat acrimonious “Polemik,” taking issue 
with von Eicken and Siebenmann over their criticisms on his experiments 
on lesions of the inner ear through air-conducted and bone-conducted 
sound. He repeated his experiments under more rigorous control con- 
ditions and obtained the same results as before. Lesions of the cochlea 
by air conduction occur relatively quickly, but if the animal is exposed 
to sound conducted through the floor and bones of the body for long 
periods, another series of degenerative changes takes place in a different 
part of the cochlea which have different characteristics from those pro-. 
duced by air-conducted sound. 

Popoff ** also carried out some experimental work on noise deafness. 
Laboratory experiments do not sufficiently duplicate industrial condi- 
tions. Accordingly, Popoff conducted the following experiments in a 
factory: White mice were kept in a metal factory where they were 
exposed to the sound of metal hammers striking at the rate of 200 a 
minute. After a short period, they showed degeneration of the organ 
of Corti and the ganglion cells in the basal coil. After three months 
there were corresponding changes at the tip of the cochlea. After from 
six to nine months the changes were more intense, and vestibular symp- 
toms began to appear accompanied by changes in the end-organs. 
Popofft came to the conclusion that intense noise is not the only factor 
in the production of the lesions, but that the condition of the nervous 
and glandular systems is also important. 


21. Vail, Harris, H.: Traumatic Conditions of the Ear in Workers in an 
Atmosphere of Compressed Air, Arch. Otolaryng. 10:113 (Aug.) 1929. 

22. Wittmaack: Arch. f. Ohrenh. 123:49 (Sept.) 1929. 

23. Popoff, N. F.: Zentralbl. f. Ohrenh. 31:240, 1929. 


ae 
q 
ape! 
Vial 


DICKIE—PROGRESSIVE DEAFNESS 795 


Among other papers on experimental injuries to the ear is 
Yamazaki’s ** in which he reported that a number of doves, guinea-pigs 
and mice were exposed to the shock of shots fired from a shotgun at 
certain distances. Later, after vital fixation, the animals were killed. 
In all the animals the labyrinth and the first neuron of the cochlear nerve 
were injured. The next injured in order of frequency were the nucleus 
dorsalis. and tuberculum acusticum in the mammals and the nucleus 
marcocellularis and nucleus angularis in the doves. Other parts only 
occasionally affected were the vestibule, the first neuron of the vestibular 
nerve and the lagena in the doves, and the nucleus cuneatus, nucleus 
nervi vestibularis lateralis, the nuclei of the formatio reticularis, the 
nucleus fastigii, the nucleus dentatus, the nucleus corporis trapezoidei 
and the nucleus olivarius in the guinea-pigs. The middle ear and the 
eustachian tube were also often affected. 

In a second paper Yamazaki ** reported similar results in exposing 
animals to the detonation of a cannon. 

Laskiewicz ** endeavored to produce emboli in the auditory apparatus 
by injecting lycopodium and emulsions of fat into the carotid vein in 
guinea-pigs, rabbits and dogs. No infarcts in the ear resulted, as the 
foreign substances did not seem to get beyond the arteries. In other 
experiments, high air pressure was followed by sudden decompression, 
producing hemorrhages in the labyrinth. These were not so marked 
when the ear-drum had previously been pierced. The changes were 
proportionate to the degree of pressure. 

Toxic and Other Labyrinthine Conditions.—Ohnacker *" contributed 
a paper on the symptomatology of chronic auditory and vestibular dis- 
turbances in mumps. He described two cases in detail. 


In a man, aged 32, disturbances in hearing developed ten days after the onset 
of mumps. He became violent within twelve hours and complained of tinnitus, 
nausea, vomiting and dizziness. He was examined by Ohnacker three days later. 
Functional tests revealed impairment of the auditory nerve and vestibule of both 
sides, as well as some evidence of nuclear damage and cerebellar symptoms. The 
symptoms lasted for more than a year. There was a positive Romberg sign and a 
tendency to deviate in walking. There was deviation of both arms with the 
pointing test, but not constantly. Spontaneous nystagmus occurred to the more 
affected side; this fact seemed to show a retrolabyrinthine lesion. There was slight 
temporary deafness on one side; there was also a pleocytosis in the cerebrospinal 
fluid. Obhnacker expressed his belief that the symptoms were due to a circum- 
scribed increase of the cerebrospinal fluid in the region of the cisterna lateralis 
pontis (Barany syndrome), with involvement of adjacent parts of the brain. 
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25. Yamazaki: Zentralbl. f. Ohrenh..30:113 (Jan.) 1929. 

26. Laskiewicz, A.: Zentralbl. f. Ohrenh. 31:39 (Sept.) 1929. 
27. Ohnacker, P.: Arch. f. Ohrenh. 122:247 (Aug.) 1929. 
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The second case, which was not seen until four weeks after the onset, was 
more simple. A married woman, aged 32, had a left-sided disturbance of hearing 
which the hearing tests indicated to be due to a lesion of the nerve stem. The 
hearing distance varied considerably during the period of observation. The 
disturbance in hearing was the first sign of mumps. This condition was followed 
by tinnitus before the swelling of the parotid appeared. The vestibular nerve was 
also involved. At first the caloric reaction gave weak nystagmus and past-pointing, 
but later there was no response. The turning test, however, still gave positive 
results. Somewhat later the vestibular function returned completely. The hearing 
improved to a certain extent but did not return to normal. 

Ohnacker concluded from the fact that there was a pleocytosis and increased 
globulin in the cerebrospinal fluid that this case also was due to a meningeal 
process. 


Drury ** contributed an. interesting study of audiometric curves 
which he classified into groups. The last group, or type E, was markedly 
irregular. In a series of 792 audiograms there were 81, or about 10 
per cent of this type. An analysis of the etiologic factors in this group 
revealed a surprisingly high incidence of syphilis. Nearly half of the 
patients had syphilis. In a nonsyphilitic group, focal infection played 
the largest part. Syphilis showed an incidence at least twice as high 
as any of the other possible factors. In a composite graph of the 
syphilitic patients there was a fairly uniform dip in the curve at 4,096 
double vibrations, and from this fact the author concluded that if there 
is a drop of over 30 sensation units in the curve at this pitch, syphilis 
should be thought of and a closer examination made. 

As a control, a number of untreated patients with recently acquired 
syphilis were examined; these showed a fairly uniform dip at 4,096 
double vibrations. Bone conduction was found to be slightly diminished 
over the whole scale. The characteristic audiogram appeared very early 
in the course of syphilis, even when the hearing for ordinary tests was 
practically normal. 

Berberich and Fineberg * contributed a thoroughly worked out piece 
of research which bore out and amplified Berberich’s previous work on 
inner ear deafness. 

Patients who have had apoplexy always show an inner ear deafness 
which is equal on both sides. The degree of deafness is variable and 
has no relation to the severity of the healed cerebral lesions. Central 
types of deafness are rare and are dependent on the location of the 
hemorrhage. They are usually associated with lesions incompatible 
with life. Otologically the patients show a typical arcus lipoides of the 
drum and cornea or a diffuse opacity of the drum, which is shown 
histologically to be due to a fatty deposit. 


28. Drury, D. W.: Ann. Otol. Rhin. & Laryng. 38:65 (Sept.) 1929. 
29. Berberich and Fineberg: Arch. f. Ohrenh. 121:209 (July) 1929. 
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The ears of nineteen patients with apoplexy, diabetes, arteriosclero- 
sis and nephritis were examined microscopically ; six of these were tested 
during life and found to have inner ear deafness. In the histologic 
picture, a ring-shaped diffuse deposit of lipoids in the middle layer of 
the drumhead was characteristic. The normal mucosa of the middle ear 
showed no lipoids. The most characteristic changes were found in the 
cochlea. The walls of the vas prominens were fatty, and the Henschen 
and Deiters’ cells and the cells of the sulcus spiralis exterior and interior, 
and of the stria vascularis all showed typical fatty infiltration. 


Experiments on twenty-six rabbits that had been fed on cholesterol 
showed similar results. 


As a result of this study Berberich and Fineberg concluded that 
inner ear deafness in apoplexy, diabetes, nephritis, hypertonus and old 
age is due to hypercholesterinemia. Patients with hypertonus seldom 
complain of subjective disturbances of hearing, but objectively show 
some loss. The authors expressed their belief that hypertonus is due 
_to hypercholesterinemia. They examined forty patients who had 
recovered from apoplexy, and found that all had inner ear deafness to 
some extent and hypertonus. 


Mackenzie * discussed focal infection in general and neurolaby- 
rinthitis in particular. The general toxemia that accompanies it is 
generally rather vague, but the ear symptoms are definite. The hearing 
is diminished, and the deafness is of the perceptive type. The static 
labyrinth may also be involved, as is shown by spontaneous nystagmus 
and diminution of postrotatory nystagmus as well as diminution of the 
electrical reaction. 

Mackenzie reported the case of a man, aged 36, who had suffered from 
severe attacks of vertigo for two years. There was some degree of 
deafness. He had had some teeth extracted without benefit and had 
contracted a streptococcal sore throat soon afterward, followed by 
rheumatism which kept him in bed for four months. On examination, 
slight spontaneous nystagmus to both sides was observed. Hearing 
tests showed slight nerve deafness. The galvanic test showed a dimin- 
ished response in one ear. Rotation also showed diminished function. 
There was nothing of significance in the middle ear or the nose. The 
tonsils were septic, and there was some remaining dental sepsis. The 
tonsils were removed. A dentist attempted to remove some roots and 
failed. Another dentist later succeeded partially, but the sepsis was 
not cleared up till the third attempt. The result was general improve- 
ment, with disappearance of the vertigo and improvement in the hear- 
ing. The differential blood count also returned to normal. 


30. Mackenzie, G. W.: Laryngoscope 39:282 (May) 1929. 
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Yamakawa *! described a series of experiments in which he injected 
solutions of arsenic into the middle ear of rabbits and dogs. The injec- 
tions were followed rapidly by symptoms of unilateral labyrinth destruc- 
tion. Microscopically, the middle ear showed dilatation of the blood 
vessels and necrosis of the mucosa. Yamakawa divided the labyrinthine 
changes into three groups according to their degree. In the first group 
there was swelling and vacuolation of the stria vascularis, with increased 
pressure in the cochlear canal causing stretching of Reissner’s membrane 
upward (hydrops labyrinthi). In the second group, which corresponds 
with serofibrinous labyrinthitis in human beings, the changes began in 
the basal coil and spread upward. The third group showed hemorrhages 
and necrosis which also began in the basal coil. Wiéittmaack’s theory 
that hydrops labyrinthi is an important factor in bringing about 
necrosis was confirmed. The endolymph is secreted by the stria 
vascularis and is absorbed by the saccus endolymphaticus. Solid par- 
ticles, such as crystals, are absorbed in its wall by phagocytosis. This 
appears to be the normal function of the saccus. 

The arsenical poisoning was much lessened by opening one of the 
semicircular canals within two hours of the onset of the nystagmus. The 
pressure was thus lessened and necrosis avoided. 

Rutenburg *? commented on the frequency of carbon monoxide 
poisoning and the relatively iittle attention paid to the condition by 
otologists. He reported fifteen cases observed by him. All of them 
were accurately studied on the patients’ admission to the hospital, from 
twenty-four to forty-eight hours after the poisoning. In five cases of 
severe poisoning, with nausea, vomiting and giddiness, no objective 
disturbance of the vestibulocochlear apparatus could be demonstrated. 
There was no spontaneous nystagmus in any of them. Several years 
ago, Alt described some cases and explained the local symptoms as 
neuritis of the eighth nerve. Rutenburg considered that neuritis and 
labyrinthitis can be ruled out definitely in these cases, because the symp- 
toms are extremely transitory. In the remaining ten cases a latent dis- 
turbance of the vestibular apparatus was found, and in only five of these 
was the hearing function impaired. The distance at which a whisper 
could be heard was reduced, and bone conduction was shortened. The 
reduction of the hearing distance for the whisper disappeared rapidly, 
the longest period being from eight to twelve days. In most instances 
the bone conduction remained shortened even after the restoration of 
hearing. In the ten cases showing static disturbances, the anomalies in 
the reactions were varied in type. This is common in syphilis also, but 
the latter condition could be excluded in these cases. The irregular 


31. Yamakawa, K.: Arch. f. Ohrenh. 123:238 (Oct.) 1929. 
32. Rutenburg: Arch. f. Ohrenh. 124:3 (Nov.) 1929. 
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participation of groups of fibers pointed to a retrolabyrinthine lesion 
or series of lesions. 


Rutenburg carried out some experiments in which he exposed mice 
to varying strengths of carbon monoxide and examined the ears micro- 
scopically. In only a few was there any labyrinthine change, and that 
‘consisted in a small hemorrhage at the lower end of the scala tympani. 
No further changes were observed. 
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News and Comment 


NEW YORK ACADEMY OF MEDICINE 


A dinner was given for Dr. David Bryson Delavan in recognition of his con- 
spicuous services to laryngology, on May 1, 1930, at the New York Academy of 
Medicine under the auspices of the Section on Laryngology. 

Dr. Delavan graduated from Yale in 1872 and from the College of Physicians 
and Surgeons in 1875. During a long career he has held many of the major 
positions in laryngology in and around New York. 

The use of radium in the treatment for nasopharyngeal fibroma was first 
suggested by Dr. Delavan in 1915. He also introduced the treatment of diph- 
theria carriers by disinfection of the throat with Dakin-Dunham solution of 
dichloramine-T. 

He has been elected to many societies throughout this country, and has been 
a Fellow of the Royal Society of Medicine, a member of the British Laryngological 
Society and twice president of the American Laryngological Association, first in 
1893 and again in 1928. 

The speakers at this dinner brought out the fact that the guest of honor was 
interested in many lay organizations, being president of the Grenfell Association 
of America and the first vice president of the American Scenic and Historic 
Preservation Society, in addition to taking part in numerous other sociologic 
activities. 


‘ 
2 

‘ q 

a 
ot > 

rice 

. 

Te 

— 

4 


Abstracts from Current Literature 


Pharynx 


CasE oF SuBMucOoUS CLEFT PALATE. W. Ktestapt, Ztschr. f. Laryng., Rhin. 
19:279 (May) 1930. 


Klestadt points out that the authorities hold different opinions regarding the 
frequency of submucous cleft palate. Some consider it extremely rare, whereas 
others have observed it more often. The author noted this anomaly only twice 
among 500 patients with defective speech. Recently, he observed submucous cleft 
palate in a girl, aged 6. This case is noteworthy because the relative insufficiency 
of the nasopharyngeal closure was not caused by the shortness of the velum 
palatinum, but rather by the static and dynamic abnormality of the same. Only 
the hard palate, in the median line and in its bony portion, was too short; the 
marginal portions of the obturator of the palate reached posteriorly so as to 
correspond to the alveolar process. During the development, it did not come to 
the medial closure or to the transversal growing through of the musculature within 
the soft palate; the soft palate had lost its transverse and tense attachment because 
a median, symmetrical, triangular, bony structure in the obturator of the palate 
was missing. Like the gap in the musculature of the soft palate, this structure 
was also covered by the mucous membrane. This abnormality was probably present 
because the obturator of the palate in the posterior direction and the velum 
palatinum in the anterior direction did not develop completely, as the highest 
differentiated mesenchymal tissues, such as bone and muscles, were deficient. 
Besides this bony and muscular deficiency, the child had a divided uvula. A 
congenital malformation of the nose also existed, in which the nares were divided 
by a groove; the left ear had the cercopithecus form, and a formerly existing 
foveola coccygea had disappeared almost entirely. Besides the tissue defects, there 
were excessive tissues in the form of a nevus flammeus on the under arm and a 
fibroma molluscum on each mammilla. All of these malformations indicate internal 
causes. The author thinks that in such cases spontaneous further development post 
partum is possible, as it has been observed in cases with divided uvula. This 
factor should not be overlooked in the therapy, especially when surgical inter- 


vention is intended. Anernact. 


PyemMIrA FOLLOWING TONSILLECTOMY: PROPHYLAXIS AND TREATMENT. M. 
GoERKE, Ztschr. f. Laryng., Rhin. 19:287 (May) 1930. 


Goerke directs attention to the fact that a tonsillectomy that is performed to 
prevent pyemia occasionally may lead to it. He reports a case from his own 
observation. Ina girl, aged 20, who had frequent attacks of tonsillitis, tonsillectomy 
was done ten days after an attack, and pyemia developed. The author thinks that 
this complication set in because the interval between the tonsillitis and the tonsil- 
lectomy was too short. He emphasizes that it is advisable that from four to six 
weeks should elapse after a tonsillar infection before tonsillectomy is done. This 
precaution had been disregarded in this instance because the patient did not wish 
to lose too much time. In order to insure against infection that may be spread 
by the needle that is employed for the administration of the local anesthetic, the 
author advises that several should be kept in preparation, and if one should 
penetrate into the tonsillar tissues it should be exchanged for a sterile one. As 
another prophylactic measure, he emphasizes that all carious teeth should be 
removed or treated before the operation is begun. In order to detect possible 
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latent infections, the temperature should be measured during the last days preceding 
the tonsillectomy.- During the operation itself, the sterilization of hands and 
instruments is not sufficient. All unnecessary tearing of the tissues should be 
avoided. Frequent dabbing may also have harmful effects. It will not be necessary 
when, after the separation of the upper pole, a tampon is placed into the upper 
tonsillar niche. This tampon should remain until the operation is completed. 
Tamponade after completion of the surgical intervention is, according to the author’s 
experience, of no significance for the prevention of postoperative infection. How- 
ever, he advises that the wound be covered with an antiseptic iodine powder which 
also has a hemostatic effect. In regard to the treatment for tonsillogenic pyemia, 
which may have been caused either by tonsillitis or by tonsillectomy, the author 
stresses the following precautions: Early intervention is necessary. If attacks 
of chills recur and if other causes may be excluded, treatment should be instituted 
at once. Cervical mediastinotomy, with exposure of the jugular vein, ligation of 
the vena fascialis communis and drainage of the spatium parapharygneum, is 
recommended. If the facial vein is thrombosed, either excision should be done 
or the jugular vein should be ligated above and below the place of anastomosis 
of the vena fascialis communis. If the venous thrombosis is extensive, the 
thrombosed vessels should be removed following the ligation of the jugular vein. 
If the jugular vein itself is diseased, ligation should be done as deeply as possible, 
the vein should be slit or excised, and ligation should also be done at the base 
of the skull. If the jugular vein is not involved, it should be let alone. 


Epitor’s ABSTRACT. 


RELATION OF THE So-CALLED RETROPHARYNGEAL FIBROMA TO RECKLING- 
HAUSEN’s NEUROFIBROMATOSIS. E. ROESNER, Ztschr. f. Laryng., Rhin. 
19:293 (May) 1930. 


Observations obtained during necropsy on a woman who had died of a retro- 
pharyngeal tumor convinced Roesner that the reports in the literature that charac- 
terize these tumors as usually belonging to the group of fibroma or fibrosarcoma 
are not always correct. The tumor examined by him showed in its structure and 
in its behavior following van Gieson staining the characteristics of the neurofibroma, 
especially of the neurinoma. In reviewing the literature, he found that the 
description of many retropharyngeal tumors showed a surprising conformity with 
the one that he examined. In conclusion, he stresses that in the case of a disease 
process in the pharynx valuable time should not be lost by brushing with medica- 
ments and by letting the patients gargle, but the possibility of a tumor should 
be thought of. The author thinks that with his description and with the review 
of the literature he has furnished, sufficient proofs to assert that the retro- 
pharyngeal fibroma and fibrosarcoma and also the pharyngeal tumors that are 
located more toward the side are, in the majority of cases, tumors of the cervical 
portion of the sympathicus. At any rate, the cervical sympathicus, especially its 
ganglion supremum, has a greater tendency to connective tissue tumor formation 
than the retropharyngeal connective tissue, the perimuscular connective tissue 
or the periosteum of the vertebrae. In differential diagnosis from the other 
retropharyngeal tumors they should be distinguished as cervical sympathicogenic 
neurofibromas (ganglionic neuromas, neurinomas, neurofibromas, fibromas) with 
retropharyngeal localization. In the majority of cases they occur sporadically; 
rarely are they partial manifestations of a generalized neurofibromatosis. Besides 
mature forms (true ganglionic neuromas), mainly immature forms (neurinomas 
and neurofibromas) and fibromas occur. They belong to the group of Reckling- 
hausen’s neurofibromatosis and also to the numerous varying tumors of the 
pharyngeal region, which are caused by congenital, developmental disorders. 


Epitor’s ABSTRACT. 
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ABSTRACTS FROM CURRENT LITERATURE 


Nose 


SURGICAL TREATMENT OF INFLAMMATORY DISEASES OF THE FRONTAL SINUS 
AT THE UNIVERSITY CLINIC OF GRONIGEN (HOLLAND). C. E. BENJAMINS 
and E. Huizrnca, Monatschr. f. Ohrenh. 64:288 (March) 1930. 


On the basis of their personal experience with 137 patierits and a review of 
the literature, Benjamins and Huizinga discuss the various operative technics. 
They advise, in general, operation from within the nose, chiefly to avoid dis- 
figurement which may lead to psychic disturbances. For various reasons, however, 
extranasal operations were performed on sixty-two of their patients. In some of 
these, intranasal intervention had not been successful and a second intervention 
was indicated. In extranasal operations the choice of the method is based on the 
result of roentgen examination. If smaller sinuses are involved, the method of 
Jansen is adequate, with opening and removal of the orbital wall of the sinus and 
formation of a wide connection with the nose followed by eventual treatment for 
the diseased ethmoid cells. The slightly modified technic of Killian is applied if 
the involved sinus is larger and extends upward, laterally or backward; the 
fundus of the cavity is only partially removed laterally and only as much of 
the front portion as to allow thorough scraping out of the cavity and removal of the 
agger nasi. When recurrence occurs, one should not hesitate to repeat the opera- 
tion. Complications such as osteomyelitis, fistulas, orbital abscesses or intra- 
cranial involvement may determine an extranasal intervention. Even in the case 
of a fistula, however, an intranasal intervention should be attempted primarily. In 
the case of bilateral involvement, two operations may be done, or in the case of 
an extranasal technic the method of Lothrop is advised with removal of the 
partition up to the root of the nose. If extensive defects persist after cicatrization, 
plastic surgery is indicated; either the injection of paraffin or autoplastic trans- 
plants may be used with the exception of those defects resulting after the use of 
Riedel’s technic, which cannot be repaired. 


Epitror’s ABSTRACT. 


MODIFICATION OF THE Mucosa INCISION IN RADICAL OPERATION OF CHRONIC 
SUPPURATION OF MAXILLARY Sinus. K. M. MENZEL, Monatschr. f. Ohrenh. 
64:318 (March) 1930. 


Menzel points out that the usual horizontal incision of the skin and mucosa 
causes considerable injury to the blood vessels and nerves. He therefore advises 
a vertical incision which prevents unnecessary bleeding during the operation and 
which preserves the sensibility of the cheeks, lips and nose which, if destroyed, 
sometimes causes considerable embarrassment. The clinical histories of five patients 
in whom this method was applied successfully are given; several excellent illus- 


trations of the technic are also presented. a 
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Society Transactions 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, 
SECTION ON OTOLARYNGOLOGY 


H. P. Scuenck, M.D., Reporter 
March 19, 1930 


GeorceE M. Coates, M.D., Chairman 


SYMPOSIUM ON THE RELATION OF SINUS DISEASE 
TO PULMONARY INFECTIONS 


THE STANDPOINT OF THE INTERNIST. Dr. THomMAs McCRAE. 


It is essential to have the cooperation of men in the various departments of 
medical science in order that a comprehensive grasp of this subject may be had. 
From the standpoint of medicine, it is well to go back and consider infections of 
the lower respiratory tract other than tuberculosis. This knowledge was gained 
gradually, and the development from the otolaryngologic standpoint was also slow. 
Inhalation must play a part; drainage plays a large part; lymphatic transmission 
has its importance, and blood transmission is responsible for a very small amount. 

The changes in the lower respiratory tract due to infection from above are: 
bronchial infection, and later, lymphatic infection. The infection is acute at first, 
and there are periods of freedom. With more exacerbations fibrosis occurs in 
most cases after some years but occasionally developing rapidly. Cough results in 
emphysema, which increases discomfort. Bronchiectasis finally results. Sinus 
infection is probably the most important etiologic factor in bronchiectasis. 
Lymphatic drainage may carry the infection. In one patient, one change pre- 
dominates ; in another, another. The conditions seen in children are different from 
those seen in adults. One frequently sees a condition in children which is secondary 
to sinus disease. There is a continued fever, not high but persistent, and there 
is little infection of the respiratory tract to explain the fever. Pyelitis may be 
eliminated. The lymph nodes of the mediastinum are enlarged. The responsibility 
of sinus infection should be kept in mind. 

Sinus disease should be considered when bronchitis in children assumes one of 
two aspects. There are repeated acute attacks, with periods of freedom, but a 
tendency to chronicity. Coughing occurs during the winter, but disappears during 
the summer. 

Of particular importance is the question of bronchiectasis. Physicians have 
learned to recognize the complete picture of bronchiectasis. It begins in child- 
hood, however, and at that time is not recognized. In asthmatic patients, sinus 
infection is of more importance in adults than in children. The glandular reaction 
in adults is different from that in children. A brilliant result was obtained recently 
in one of my patients with a history of years of fibrous bronchiectasis and asthma. 
Although there had been no symptoms of sinus disease, the roentgenogram revealed 
its presence, and treatment directed toward the sinuses had an astounding effect on 
the pulmonary condition. 

As far as diagnosis in general is concerned, one must always think of the 
possibility of sinus disease. The question should be followed up and settled with 
“Yes” or “No.” On the other hand, one has the right to ask the best possible 
diagnosis. Sometimes the clinician is caught between opposing opinions. 

It is important to differentiate the condition from tuberculosis. Many lower 
respiratory infections are secondary to sinus disease and are erroneously diagnosed 
as tuberculosis. At an army hospital where I gave a course, we carried out an 
intensive campaign to find patients with conditions diagnosed as tuberculosis who 
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had sinus disease and not pulmonary tuberculosis. We found a great many, and 
this fact brought the lesson home to me. 

There is, perhaps, no more dreadful disease than bronchiectasis. Physicians 
should strive to recognize cases early and to prevent them. If the sinuses were 
examined more often, many patients would be helped. Although the diagnosis of 
bronchiectasis is sometimes difficult, one should suspect this condition because of 
peculiar rales, which are never heard in any other condition. The early recogni- 
tion of bronchiectasis and the efficient study of the source of infection will prevent 
many of these cases. Bronchial asthma is a matter for teamwork between the 
roentgenologist, otolaryngologist, allergist and clinician. The clinical picture 
often gives the clue. The clinician has the right to ask the internist to diagnose 
these conditions earlier, and the internist has the right to ask the clinician to 
increase the accuracy of examinations. Thus tuberculous cases will be separated 
from the conditions that closely resemble them. 


THE STANDPOINT OF THE RHINOLOGIST. Dr. WILLIAM V. MULLIN, Cleveland. 


The nasal sinuses do not play a direct part in the production of abscesses of the 
lungs unless the secretions are inspired or unless a certain type of sacculated 
bronchiectasis is confused with abscess of the lung. I do not believe that they 
play a part in the causation of chronic daily elevation of the temperature in 
either children or adults. They have only an infrequent and coincidental con- 
nection in pulmonary and hilar tuberculosis. Acute laryngitis, tracheitis and 
bronchitis are merely a part of an upper respiratory infection in which the mucosa 
of the sinuses may or may not be involved. The conditions in the chest that 
are affected by disease of the accessory sinuses are cough, bronchitis, bronchiec- 
tasis and bronchial asthma. In my experience, some of these conditions are the 
most outstanding complications of chronic sinus disease, yet I realize that this 
statement does not coincide with the opinions of many others. 

During the past twelve years, it has been my good fortune to have all of my 
roentgenograms of the sinuses and chest read by two roentgenologists, with whom 
I have been privileged to see the majority of the plates. The term “good fortune” 
is used advisedly, since the intuitive perception that enables a roentgenologist to 
differentiate between the markings indicating tuberculous and nontuberculous infec- 
tions in the chest caused by sinus disease can be developed only after he has 
followed the clinical course of a large number of cases in constant cooperation 
with the rhinologist. 

A careful and detailed history must be taken to bring out both general and 
local symptoms, and in every patient with chronic cough and bronchial asthma, the 
sinuses should be considered as one of the causative agents until they are ruled out. 
The part played by the sinuses differs in the production of chronic bronchitis and 
bronchiectasis and in the development of bronchial asthma, as the constitutional 
reaction and pathologic factors are not the same in these conditions. The seed of 
chronic bronchitis and bronchiectasis is planted in childhood. It is the child who 
is susceptible to infections and suffers from frequent colds who is later afflicted 
with these chronic infections of the lungs. Environmental influences and diet may 
be added factors, but not necessarily so. It.takes years to produce bilateral bron- 
chiectasis. The nasal and sinus membranes may never recover entirely from the 
congestion and edematous swelling that is present between the acute exacerbations 
during the winter months. 

In sinus infection, while one sinus may be more involved than the others (and I 
believe that the maxillary sinuses are the most important), the condition should 
be considered pansinusitis, so far as absorption from the infected mucosa is 
concerned. Eleven years ago, I demonstrated that the route of lymphatic absorption 
from the nose and sinuses is by way of the submaxillary and internal jugular nodes 
to the lymph ducts, the great veins, the right side of the heart and the lungs, into 
the general circulation. It is still my belief that the bronchial, peribronchial and 
mediastinal nodes become infected through the blood and lymph route from the 
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sinuses. The peribronchial glands extend down into the third and fourth orders 
of the bronchi, and enlargement of these glands will cause pressure in the finer 
bronchi, produce irritation and cough, interfere with bronchial peristalsis and 
cause retention of the secretion and eventually a dilatation of the finer walls. 

The question is often asked why secondary conditions of the chest have not 
developed in some patients who have had chronic sinus infection while marked 
thoracic symptoms have developed in others. This problem may be explained on 
the basis of individual idiosyncrasy or some special type of infection, although the 
latter seems improbable. It might also be explained by morphologic irregularities. 

If it were possible to study a large group of cases of all types from every angle 
over a long period, definite information as to etiology and treatment would surely 
result. Unfortunately, the fact that a hypoderm of epinephrine gives prompt relief 
in a large percentage of cases has seemed sufficient, and not much effort has been 
made to learn the reason. Allergists approach the subject from too narrow an 
angle, just as the rhinologists did formerly. Surgical treatment of the sinuses is 
abandoned before thorough correction is accomplished, and then there is criticism 
because the results are not brilliant. 

The asthmatic patient is in an unbalanced condition, and if it is true that 
sympathetic nerve fibers can be demonstrated in the linings of the sinuses, a nasal 
reflex cause is comprehensible. The asthmatic state is constitutional, and the 
pathologic condition of the mucosa of the sinuses may be and undoubtedly is a 
reflection of this constitutional condition. Yet I have seen many cases in which 
no cause other than infection in the sinuses could be found to account for the 
asthma, and in which nothing was done aside from ridding the sinus of infection, 
with satisfactory results. 

Symptoms secondary to chronic sinus infection should influence the treatment 
instituted. Early recognition of sinus infection in children, with prompt treat- 
ment, should prevent many chronic conditions in the chest. In every case of 
chronic sinus infection with a cough, a complete roentgenologic examination of 
the chest should be made; the reverse is also true. After the bronchial tree is 


infected, general as well as local treatment must be carried out. Conservative 
treatment of the sinuses and general care may be sufficient. If the sinus mucosa 
is diseased beyond ability to recover, however, operative treatment is required. In 
asthma, irrespective of the allergic reactions or environmental influence, if the 
maxillary sinuses and ethmoids are definitely polypoid, only the most thorough 
removal, with repeated attempts to eliminate all infection, will produce satisfactory 
results. 


THE STANDPOINT OF THE BRONCHOSCOPIST. DR. RoBpertT M. LUKENS. 


Certain chronic diseases of the lung, such as bronchiectasis, chronic bronchitis 
and bronchial asthma, are associated with paranasal sinus disease. The sinus 
condition and the bronchial condition are concomitant rather than one the cause 
of the other. This is probably true in the early cases, particularly in children who 
have repeated attacks of so-called “cold in the head” and “cold in the chest.” 
These cases tend to clear up under medical treatment, and the patient is supposedly 
cured. Later in life the clinical picture of bronchiectasis develops in some of these 
children. The “cold in the chest” really did clear up, but the “cold in the head” 
remained as an infection of the sinuses, either without symptoms or with a dis- 
charging nose. A constant postnasal discharge into the bronchi may be established 
in conjunction with lymphatic drainage to the peribronchial tissues. Constant 
reinfection tends to cause a chronic bronchitis, which may cause weakening of the 
bronchial walls, and on the advent of whooping cough, pneumonia, influenza, etc., 
a dilatation of the weakened bronchial walls will occur with the later develop- 
ment of bronchiectasis. 

In the bronchoscopic clinic, the great majority of cases of bronchiectasis have 
an associated sinus infection, which a requested rhinologic or roentgenologic exam- 
ination brings to light. It is impossible to say that sinus and bronchial infections 
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are always associated, as there are many cases of sinusitis without suspected 
bronchial infection. To determine this matter, in every case of chronic sinus 
infection a physical and roentgenologic examination of the lungs should be made, 
bronchoscopy being employed in cases in which it is definitely indicated. 

In children with chronic cough and nasal discharge, thorough roentgen studies 
of the lungs and sinuses should be made before attributing the infection entirely 
to the tonsils and adenoids. In the early stage of potential bronchiectasis there is 
hope of combating actual bronchiectasis. The greatest problem in bronchoscopic 
treatment is in advanced cases with numerous cavities, particularly in older 
children and adults. These cases are disappointing from a bronchoscopic stand- 
point. The earlier the treatment, the greater is the success. After the bronchial 
walls are damaged, no amount of bronchoscopic drainage will restore them to 
normal. In addition, thorough drainage of the sinuses must be carried out. 

When bronchoscopic drainage was employed in asthmatic patients after the 
removal of polypi and sinus infection, almost miraculous results were obtained. On 
the other hand, patients who did not undergo previous rhinologic examination and 
treatment did not improve after bronchoscopy. The removal of infection from 
the sinuses was half the treatment. Not all patients with chronic bronchitis or 
early bronchiectasis associated with sinus disease must be treated bronchoscopically. 
Many patients referred to the rhinologist lose all bronchial symptoms under proper 
treatment of the sinus. These are cases in which the bronchial disease has not 
reached the stage in which structural damage has occurred in the bronchial walls ; 
after overflow from the sinuses ceases, the ciliated epithelium can take care of 
the bronchial infection. In older cases, the ciliated epithelium is destroyed and 
mechanical assistance is necessary to remove stagnant secretion. 

Pneumography is employed to make the bronchi opaque. The bronchi are 
filled with iodized oil or bismuth subcarbonate powder. This is done best with 
the bronchoscope, the danger of carrying infection from the mouth into the lung is 
lessened and the preparation can be more accurately placed. An opportunity is 
also afforded to study the bronchi visually and to obtain a specimen of secretion 
for microscopic study. The bronchi may be made to stand out as empty tubes in 
the x-ray film by insufflating bismuth subcarbonate powder through the broncho- 
scope, some of which will adhere to the bronchial walls while the excess is 
coughed out. 

The bronchoscope is essential to make a differential diagnosis between simple 
chronic bronchitis associated with sinus disease and other lesions of the bronchi 
which may exist coincidently with sinus and bronchial infection. The presence of 
congenital webs, compression stenosis produced by peribronchial or peritracheal 
glands, cicatricial stenosis, polypi, new growths, granulations, etc., can be accurately 
diagnosed only by bronchoscopy. A diagnostic bronchoscopy is essential in asthma 
associated with sinus disease, chiefly to determine the degree of inflammation, the 
character of the secretion and the possibility of obstruction to drainage and to 
obtain material for vaccine. 

Bronchoscopic drainage may not be necessary in early cases of sinus and 
bronchial infection before bronchiectatic cavities are formed. If the cilia of the 
bronchial epithelium have not been hampered or destroyed by stagnant secretion, 
treatment for the sinus condition may result in clearing the bronchial infection. 
Later, when the bronchial mucosa has been damaged to such an extent that ciliary 
action is unable to raise the secretion to the point where it may be removed by 
cough, it is necessary to remove the secretion mechanically. The mechanical 
removal is repeated until the mucosa has recovered. In advanced cases of bron- 
chiectasis with numerous large sacculated cavities, bronchoscopy is ineffectual 
from the standpoint of cure. This is the fault of delayed diagnosis, for by the time 
large cavities have formed, the tissues of the bronchi have been destroyed and 
return to normal is impossible. Regular bronchoscopic drainage, however, will 
remove the decomposing material, lessen or abolish the disagreeable odor and 
give the patient comfort for varying periods. In patients with asthma, the condi- 
tions are usually well established before the patients come to the bronchoscopist. 
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The secretion is often semitransparent and tenacious and is removed with difficulty. 
The cilia of the epithelial cells found in this material are glued together and have 
little or no propulsive motion. After a course of bronchoscopic drainage com- 
bined with sinus drainage, the cilia of the epithelial cells are free from gluelike 
secretion. 


THE STANDPOINT OF THE ROENTGENOLOGIST. Dr. WILLIS F. MANGEs. 


Dr. Manges considered the relation between sinus disease and pathologic condi- 
tions of the lungs well established. He did not contend, however, that all chronic 
sinus infections produce definite infections of the lungs, or that all chronic infec- 
tions of the lungs are due to sinus disease. Roentgenology has played an important 
role in the diagnosis and prognosis of these conditions. 

In the roentgen study of the accessory sinuses, conditions are frequently met 
that present difficulties in interpretation and that are perhaps conducive to errors. 
These difficulties might be considered under three general heads: (1) variation in 
the size of the head and thickness of the bones; (2) variation in the shape of the 
skull and, particularly, the relations of the bones at the base of the skull with the 
accessory sinuses, and (3) roentgenologic exposure technic. 

In the diagnosis of changes of the lungs, the roentgenology ranks first in 
importance. There are three general types of changes in association with sinus 
infection: (1) the general peribronchial thickening due, evidently, to a generalized 
chronic bronchitis; (2) the type in which the glands at the roots of the lungs and 
other tissues in this region are markedly enlarged and produce bronchial irritation 
and particularly obstruction by pressure; (3) the localized chronic infection in the 
lower lobes which frequently leads to more or less extensive degrees of bron- 
chiectasis. Dr. Manges did not recall a true abscess of the lungs that could be 
attributed definitely to sinus infection, unless there was also operative interference. 

In cases in which the lesion in the lung has reached the stage of bronchiectasis, 
the sinus disease is so well established that both roentgen and clinical diagnosis 
should be made easily. In cases in which the lesion in the lung is well established 
at the root area, sinus disease is also in a chronic or advanced state of develop- 
ment, and this is probably true also of the cases of well established, general, peri- 
bronchial thickening. In these cases, the treatment must be directed not only to 
the sinuses, but also to the lungs. 

It is not difficult to determine roentgenologically whether or not there is evidence 
of disease in a lung, but it is difficult at times to determine from a single exam- 
ination whether the lesion is acute or chronic. For example, it is well known that 
when fibrosis takes place in lung tissue, the mediastinal structures are drawn to 
the side of the fibrosis. The same transfer of the mediastinal structures occurs if 
portions of the lung become atelectatic, owing to bronchial obstruction. In the 
one case, the condition is permanent; in the other, the displacement disappears 
with resumption of function in the lung. These two conditions may be difficult to 
differentiate roentgenologically at the stage in which the displacement is most 
marked. Then, too, the bronchial shadows are increased during the course of 
acute bronchitis and have much the same appearance as when they are enlarged 
from chronic bronchitis. Exudate in the bronchi of the lower lobe during an acute 
stage of bronchitis may have the appearance of bronchiectasis, so that accurate 
differentiation of the stage of a disease sometimes can be made only after repeated 
examinations or with the aid of the bronchoscopist, in getting information either 
by direct vision or by the instillation of iodized oil to determine the presence of 
bronchectasis. 

These changes in the lungs are particularly recognizable in children during 
acute stages, and in many instances a diagnosis of tuberculosis has been made from 
roentgenologic evidence of enlargement at the root of the lung when the root 
glands and peribronchial glands have been infected from antral disease. Dr. 
Manges presented two cases to illustrate his point. In the first case, no attention 
had been given to the sinus disease, and it had developed into a chronic state; the 
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child would probably never be entirely cured. Besides the sinus disease there 
had been repeated infections in the lungs. These were becoming chronic, even 
though great benefit was obtained by bronchoscopic treatment. In the second 
case, the sinus disease was recognized and properly treated, and it cleared up 
promptly; there was hope that eventually a cure would be effected. 

Sinus infection occurs in young children, and it may exist without the presence 
of nasal discharge or any definite outward sign of infection. It tends to recur after 
having cleared up, and eventually becomes a chronic process, involving many or 
all of the sinuses. As a result of roentgenologic study of the sinuses, neck and 
chest of every patient who has any sign of respiratory disease (for Dr. Chevalier 
Jackson), disease of the accessory sinuses is frequently found, although neither 
the patient nor his physician has known anything about it. 


April 16, 1930 
GeorcE M. Coates, M.D., Chairman 


AGRANULOCYTIC ANGINA; REPORT OF CASE WITH APPARENT RECOVERY. DR. 
James’ A. Bassitt and Dr. THomas Fitz-Hvuecn, Jr. 


The propriety of considering agranulocytic angina as a separate syndrome is 
admittedly open to question, but the condition which was first clearly recognized 
by Schultz in 1922 is sufficiently distinct to warrant a specific designation at least 
for the present. In analyzing the hundred or more cases in the literature, there is 
a fairly uniform picture of necrotizing pharyngitis, glossitis, stomatitis and some- 
times vaginitis and proctitis, with fever and marked granulocytopenia, terminating 
fatally in about 90 per cent of the recorded cases. More than 80 per cent of the 
patients were women. The age variation was from 4% to 65 years. 

The marked ulcerative and necrotic disturbance in the oropharyngeal field 
suggests a local portal of entry, but the manifold organisms obtained by smear 
and the minor rdle of adenopathy contradict this, as does the fact that granulo- 
cytopenia may precede the ulcerations in some instances. Vincent’s organisms are 
not found invariably enough to prove their causal connection. A certain number 
of positive blood cultures have been obtained, but often they are negative and the § 
multiplicity of organisms obtained suggests the possibility of terminal invasion. . 
The characteristic blood picture would seem to locate the trouble in the bone a 
marrow. This emphasizes the importance of immediate blood studies in any 
suggestive lesion. Of great interest is the fact that so many of the attacks have 
been preceded by certain elements of shock such as bone fractures, dental extraction, 4 
administration of neoarsphenamine and typhoid vaccine, arthritis and removal of P a, ; 


the thyroid. 

The syndrome of agranulocytic angina is threefold: (a) an acute systemic 
infection with prostrating fever; (b) a blood picture showing a markedly lowered 
white cell count and polymorphonuclears greatly diminished or absent; other je gS 
blood elements, including platelets, being relatively normal; (c) ulcerative and — oan 
necrotic lesions of the oropharynx, often including the lips, gums, tongue, pillars, # : 
tonsils, pharynx and sometimes the intestinal tract and the genital area. 

A nurse, aged 26, was admitted to the hospital with a temperature of 104 F. ae 
and a pulse rate of 130. The temperature ranged from 102 to 105 degrees F. for 
seven days and did not become normal until six weeks later. She was semicomatose 
and delirious at times. The Wassermann reaction and cultures of the blood were fn 
negative. There had been an attack of Vincent’s angina several years before, with ei 
recovery. A year prior to the present illness the patient had been rather exsan- a “e ; 
guinated by a ruptured ovarian cyst, requiring transfusion and an emergency opera- = 
tion; at that time her leukocytes responded with the usual polymorphonuclear 
leukocytosis. The present attack immediately followed the extraction of a left 
upper molar tooth, with very little bleeding, under gas anesthesia. The following 
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day the patient became increasingly weak, and two days later ulcers appeared in 
the mouth. Mediastinal soreness and a mild papular eruption on the face were 
noted. There was no jaundice. Several purpuric areas appeared on the second 
day but none thereafter. The patient gave a history of hives following the inges- 
tion of tomatoes and strawberries, but presented no history of asthma in herself 
or her family. Both maxillary sinuses appeared cloudy in x-ray pictures, but the 
other sinuses were clear. 

The treatment consisted in irradiation of the long bones, frequent transfusion 
and ceaseless vigilance in topical oropharyngeal attention. In addition, liver 
extract, cod liver oil, calcium and large amounts of orange juice were admin- 
istered. It is impossible to say which of these measures was most effective. The 
patient was doing active nursing when last seen and presented a normal leukocyte 
count eight months after recovery. 


DISCUSSION 


Dr. O. H. Perry Pepper: Dr. Babbitt did not exaggerate in any way the 
illness of this patient: If there is anything of value in trying to separate the 
Schultz syndrome from the other leukopenias it is to point out that an over- 
whelming infection can produce leukopenia. Four of these cases which I have 
studied did not have an overwhelming infection and this case was not one of 
overwhelming infection. The leukopenia probably precedes the other manifesta- 
tions. There may be lesions in the rectum, vagina, nose, mouth or, as in one 
case, around the fingers. The lesions may appear only at points most susceptible 
to the neighboring flora. Many organisms have been reported as being present. 
Does the leukopenia occur first? I have a male patient who reports to me when 
his leukocyte count drops. He has had agranulocytic angina with four relapses 
and has had no lesions whatever. His white cells may swing as low as 3,000 and 
later in the week rise to 8,000. In the four cases that I am familiar with all 
the patients were allergic. Anaphylactic manifestations include leukopenia. Dogs 
and other animals present this phenomenon during anaphylactic shock. Allergy 
is present in 10 per cent of the population. Is this syndrome an allergic mani- 
festation? The leukopenia strengthens the suspicion. Dr. Blumer suggests that 
the bacterium was previously present in the throat, and all of his cases showed a 
previous infection in the throat. If this is true, we should be especially careful in 
the examination of the blood. Local treatment is probably the least important; 
blood transfusion is the most valuable treatment. However, Minot treated one 
patient by venesection and the patient got well; this patient was treated by blood 
transfusion and got well. Which is the better method? I hope you will watch 
these cases from the blood standpoint. 


Dr. Rosert J. Hunter: I have been intensely interested in Dr. Babbitt’s 
paper and Dr. Pepper’s discussion. I asked Dr. Pepper about cases with injury to 
the long bones when I wrote my paper. An interesting point about the case I 
reported was that the patient had epilepsy. Therefore, the epilepsy may have been 
an allergic type. The condition appeared to follow injury to the long bones. What 
led to the extraction of the tooth? 


Dr. MatrHew S. Ersner: I believe that Dr. Pepper struck the keynote as 
to etiology. We have been following allergic cases recently. A dermatologist told 
me recently that almost every skin condition is today regarded as an allergic 
phenomenon ; just as certain cells, such as eosinophils, may be stimulated in allergy 
and increased in number in one condition and may be inhibited in other conditions. 
An exogenous condition may produce allergy. In entering the long bones, injury 
may be done the bone marrow or enough absorption occur to further damage 
the bone marrow. 

Dr. BasBitt: We came more and more to feel the shadowy boundary of this 
case in the otolaryngologic field. The sloughs and necrotic areas were foul and 
extensive. I do not feel that this portion of the treatment was the important part. 
I do not know just why the tooth was extracted. 
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BursA PHARYNGEA (LANTERN DEMONSTRATION). Dr. GEORGE M. DoRRANCE. 


Dr. Dorrance first became interested in the bursa pharyngea when he observed 
it in an adult with a cleft palate. In this person there was no tonsillar adenoid 
tissue in the pharynx and yet there was a distinct pouch or sac, the opening of 
which was situated above the upper border of the superior constrictor muscle of 
the pharynx. This opening could be probed for perhaps half an inch. 

The term designates a saclike depression in the posterior wall of the naso- 
pharynx just above the uppermost fibers of the superior constrictor muscle, and 
usually extending upward and backward toward the occipital bone where some- 
times it reaches this bone with its apex. The bursa is a well marked structure in 
the human embryo. Although it is not constant, appearing before the development 
of the pharyngeal tonsil, its presence in the embryo is conceded by practically all 
authorities. It seems to be rare as a distinct structure in the adult. The 
appearance of a median depression in the pharyngeal tonsil has been confused 
with a true bursa, so that the presence of a true bursa in adults has been denied. 

Dr. Dorrance does not doubt that in certain adults there is a true bursa which 
is the direct result of the bursa of the embryo, that it ascends upward and back- 
ward toward the occipital bone, and that it is sometimes present, as in this case, 
even when adenoid tissue is absent. As a rule, the bursa pharyngea requires no 
treatment. It originates in the embryo as the result of the contact of the notocord 
with the posterior aspect of the pharyngeal entoderm at a definite point, namely, 
just above the level of the uppermost fibers of the superior constrictor muscle of 
the pharynx. It appears as the notocord comes to occupy a relatively more 
posterior position in the embryo during its intra-uterine life. The notocord or 
its sheath exerts direct traction on the entoderm at the site of the development 
of the bursa pharyngea. This action of the notocord and its sheath may be 
assisted, perhaps, by traction exerted on the entoderm by certain bands, fasciae or 
ligaments. Perhaps an additional factor in the development of the bursa is a 
natural tendency for the entoderm to invaginate at the site of development of the 


bursa. Bursa pharyngea has no relationship to cleft palate, and therefore is an 
independent entity. 


DISCUSSION 


Dr. GeorGE B. Woop: It is scarcely possible to add more after this very 
complete study of Dr. Dorrance’s. This structure has been studied by anatomists 
and physiologists. It has been definitely shown that it has nothing to do with the 
canal going up to the hypophysis. It appears just before the pharyngeal tonsil 
appears in the embryo. At that time it is a mere depression. At the bottom of 
this groove is the deposit which later goes on to form the pharyngeal tonsil. The 
faucial tonsil forms by differentiation of cells in the mesenchyme. I have a few 
slides of tonsil formation in the embryos of hogs. I obtained these embryos 
from abattoirs in Philadelphia. The epithelium shows marked penetration later 
into the mesenchyme, but the first evidence of tonsil tissue in the hog is a break 
in the basement membrane; then the basal cells grow irregularly into the mesen- 
chyme. This epithelium that forms tonsils grows in just as the pharyngeal tonsil 
does and here there is no notocord. It keeps on growing and forms a pocket 
almost as big as the bursa pharyngeus. I fail to see any better explanation for 
bursa pharyngea than that it is the anlage of the pharyngeal tonsil. The 
pharyngeal tonsil is a definite accumulation of lymphoid tissue and wherever we 
have an accumulation of lymphoid tissue we find slight penetration of epithelium 
in that place. I want to correct a term erroneously applied to this body. A 
bursa is an enclosed sac, lined with synovial membrane, placed where it will reduce 
friction during movement. This is not a bursa. The slides that Dr. Dorrance 
has presented might be used just as advantageously to prove this body to be the 
anlage of the pharyngeal tonsil. 


Dr. Dorrance: I think that the name is a poor one but found it attached 
to this condition. I did not feel like changing it. 
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REGENERATION OF THE Mucous MEMBRANE OF THE FRONTAL SINuSES. Dr. 


GeEorRGE M. Coates and Dr. MATHEW S. ERSNER. 


Three separate operations were performed on a dog, and satisfactory recovery 
followed each “radical” operation on the frontal sinuses. The first operation 
consisted in opening both frontal sinuses externally, the external plate being taken 
away and the mucous membrane removed as nearly intact as possible for study 
and for comparison with the replacing membrane to be removed at a later 
operation. The nasofrontal duct was curetted on the right side but not on the 
left. The skin and periosteum were united with silk sutures. Healing was rapid 
and uneventful. 

Two months and ten days after the first operation, the right frontal sinus was 
investigated. The outer table had partially reformed with new bone and the sinus 
was lined with membrane thicker than normal. The entire anterior wall and the 
lining membrane were again removed and the wound closed. The third operation, 
seven months later, revealed that the right frontal sinus was again filled with 
thick mucous membrane and the anterior wall had regenerated. The membrane 
was thinner and more normal in appearance than at the second operation, probably 
due to the greater lapse of time. The left frontal sinus was opened for the first 
time since its original entry, an interval of nine months. The mucous membrane 
was found to be thin and delicate, and to resemble normal tissue. 

The normal mucous membrane showed no glandular tissue. It was thin and 
somewhat convoluted. The supporting stroma is a delicate fibrillar tissue con- 
taining a few spindle-shaped nuclei and a few mononuclear leukocytes. Several 
small capillaries were observed. A single layer of columnar epithelium covered 
the surface, which formed folds or papilla-like projections. The specimen taken 
from the right frontal sinus at the second operation resembled the normal excepting 
for a few more mononuclear leukocytes in the supporting stroma. The specimen 
taken from the right frontal sinus at the third operation showed decidedly more 
connective tissue. The supporting stroma contained a greater number of fibro- 
blasts and in some places there was edema. Many more mononuclear leukocytes 
were present and there was a tendency to focal arrangement. Subsurface acini 
were recognized and the lining cells were hydropic. The surface epithelium was 
mostly of the stratified columnar variety. The specimen taken from the left 
frontal sinus after nine months resembled the final specimen taken from the left 
frontal sinus except for more evidence of infection (hyperemia, hemorrhage, edema 
and polymorphonuclear leukocytes). 

These experiments produced results similar to those obtained by Knowlton and 
McGregor, excepting that neither goblet cells nor glands were noted in the normal 
sinus lining. Glandular tissue appeared in the later regenerated epithelial lining, 
where the presence of inflammatory elements was also observed. Regenerated 
mucous membrane will again reform after being removed, although the resulting 
epithelium cannot be classified as entirely normal. 


Dr. Ersner: The observations have clinical significance. The dog was 
operated on several times, and after eight weeks regenerated mucous membrane, 
much like the normal, was found. Later, the tissues were found to be thickened, 
due to infection, and the mononuclear cells predominated; fibrosis was present. 
At the end of nine months, acute infection was found to be taking place in a 
new mucous membrane. Here one finds a condition applicable to the patient with 
asthma. Such persons may be “cured” after operation and suffer a recurrence 
after a year or two. If there is recurrence in animals, it occurs in man. We must 
be kind to other operators. 

Dr. Coates: We were disappointed in not finding glands in the mucous 
membrane removed at the first operation. This may be due to faulty technic. 
We found glandular elements at the end of the second and third operations. 
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Directory of Otolaryngologic and 
Ophthalmologic Societies * 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SECTION ON LARYNGOLOGY, 
OToLoGy AND RHINOLOGY 
Chairman: Dr. Robert C. Lynch, Maison Blanche Bldg., New Orleans, La. 
Secretary: Dr. Gabriel Tucker, Bronchoscopic Clinic, University Hospital, Phila- 
delphia. 
Place: Detroit. Time: June 23-27, 1930. 


AMERICAN ACADEMY .OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. William H. Wilder, 122 S. Michigan Ave., Chicago. 
President-Elect: Dr. J. F. Barnhill, Miami Beach, Fla. 

Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: Chicago. Time: Oct. 27-31, 1930. 


AMERICAN BRONCHOSCOPIC SOCIETY 
President: Dr. Thomas E. Carmody, Metropolitan Blidg., Denver. 
Secretary-Treasurer: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia. 
Place: Atlantic City, N. J. Time: May 27, 1930. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Lewis A. Coffin, 114 E. 54th St., New York. 


Secretary: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Place: Swampscott, Mass. Time: May 22-24, 1930. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND 
OToLocicaL SOCIETY 
President: Dr. Ross Hall Skillern, 1811 Spruce St., Philadelphia. 
Secretary: Dr. R. L. Loughran, 33 E. 63d St., New York. 
Place: Atlantic City, N. J. Time: May 28-30, 1930. 


AMERICAN OTOLOGICAL SOCIETY 


President: Dr. S. MacCuen Smith, 1429 Spruce St., Philadelphia. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 
Place: Swampscott, Mass. Time: May 20-22, 1930. 


SECTIONAL 


ACADEMY OF MEDICINE OF NORTHERN NEw JERSEY, SECTION ON 
Eye, Ear, NosE AND THROAT 
Chairman: Dr. Frederick J. Wort, 1080 Broad St., Newark. 
Secretary: Dr. Earl LeRoy Wood, 31 Lincoln Park, Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


EASTERN New York Eye, Ear, NosE AND THROAT ASSOCIATION 
President: Dr. John P. O’Keefe, 251 State St., Albany. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday of October, November, March, April, May and June. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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New ENGLAND OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 


President: Dr. Owen Smith, 690 Congress St., Portland, Maine. 
Secretary-Treasurer: Dr. Stanwood Fisher, 192 State St., Portland, Maine. 


Paciric Coast OTO-OPHTHALMOLOGICAL SOCIETY 


President: Dr. Arthur C. Jones, 105 N. 8th St., Boise, Idaho. 
Secretary-Treasurer: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 
Place: Victoria, B. C. Time: Sept. 4-6, 1930. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, Medical-Dental Bidg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, 
NosE AND THROAT 


Chairman: Dr. Fred Hasty, 119 Seventh Ave., Nashville, Tenn. 
Secretary: Dr. Fletcher D. Woodward, Box 162, University, Va. 
Place: Louisville, Ky. Time: November, 1930. 


SOUTHWESTERN MICHIGAN ‘TRIOLOGICAL Society 


President: Dr. Wilfrid Haughey, 65 W. Michigan Ave., Battle Creek. 
Secretary: Dr. R. H. Fraser, Battle Creek Sanitarium, Battle Creek. 
Time: Third Thursday of alternate months. 


STATE 
CoLorRADO OTOo-LARYNGOLOGICAL SOCIETY 


President: Dr. Frank L. Dennis, Ferguson Bldg., Colorado Springs. 

Secretary: Dr. Rex L. Murphy, Metropolitan Bldg., Denver. 

Place: Assembly Room of Metropolitan Bldg., Time: First Saturday of each 
month from October to May. 


Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 


President: Dr. George B. Smith, Rome. 
Secretary-Treasurer: Dr. William O. Martin, Jr., 384 Peachtree St., Atlanta. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. H. A. Van Osdol, 320 N. Meridian St., Indianapolis. 
Secretary: Dr. Robert J. Masters, 23 E. Ohio St., Indianapolis. 
Place: Indianapolis. Time: December 10 and 11, 1930. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OrTo-LARYNGOLOGY 


President: Dr. C. N. Spratt, 900 Nicollet Ave., Minneapolis. 
Secretary-Treasurer: Dr. J. H. Morse, 80 S. 7th St., Minneapolis. 


Montana ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. Lee W. Smith, 125 W. Granite St., Butte. 
Secretary: Dr. J. G. Parsons, Lewistown. 
Time: Semi-annually. 


NortH DaKoTa ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. George M. Constans, Bismarck. 
Secretary-Treasurer: Dr. F. L. Wicks, Valley City. 
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DIRECTORY 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. J. W. McCollom, 346% Washington St., Portland, Ore. 
Secretary: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland,Ore. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


Ruope IsLanp OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. J. E. Raia, 272 Broadway, Providence. 

Secretary: Dr. F. W. Dimmitt, Jr., 195 Thayer St., Providence. 

Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


Utan OPHTHALMOLOGICAL SOCIETY 


President: Dr. F. M. McHugh, 17 Exchange P1., Salt Lake City. 
Secretary-Treasurer: Dr. W. Leroy Smith, Ezra Thompson Bldg., Salt Lake City. 


Vircinia SOCIETY OF OTOLARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Fletcher D. Woodward, Box 162, University. 
Secretary-Treasurer: Dr. Henry Grant Preston, Harrisonburg. 


LOCAL 
ATLANTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. William L. McDougall, Atlanta National Bank Bldg., Atlanta. 
Secretary: Dr. William O. Martin, Jr., 384 Peachtree St., Atlanta. 


Place: Academy of Medicine, 38. Prescott St. N. E. Time: 8 p. m., last Thursday 
of each month. 


BaLttTimorRE City MeEpicaL Society, SECTION ON OTOLOGY 
AND LARYNGOLOGY 


Chairman: Dr. Waitman F. Zinn, Medical Arts Bldg., Baltimore. 
Secretary: Dr. Moses L. Breitstein, 1212 Eutaw Pl., Baltimore. 
Place: 1211 Cathedral St. Time: 8:30 p. m., last Friday of each month. 


CuicaGoO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. Samuel Salinger, 25 E. Washington St., Chicago. 

Secretary-Treasurer: Dr. Austin A. Hayden, 25 E. Washington St., Chicago. 

Place: Medical and Dental Arts Bldg., 185 N. Wabash Ave. Time: 6 p. m., 
first Monday of each month from October to May. 


CINCINNATI OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Harris H. Vail, 24 E. 8th St., Cincinnati. 

President-Elect: Dr. Edward King, Pearl Market Bank Bldg., Cincinnati. 

Secretary-Treasurer: Dr. Donald Lyle, 19 W. 7th St., Cincinnati. 

Place: University Club. Time: 6:45 p. m., second Tuesday of each month from 
October to May. 


CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. M. Paul Motto, Rose Bldg., Cleveland. 
Secretary: Dr. A. D. Ruedemans, Euclid and E. 93d St., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OTOLARYNGOLOGY 


Chairman: Dr. George M. Coates, 1721 Pine St., Philadelphia. 

Clerk: Dr. Frederic M. Strouse, 1301 Spruce St., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., third Wednesday of each 
month from October to June. 
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CoLuMBUS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL Society 


Chairman: Dr. John E. Brown, 370 E. Town St., Columbus, Ohio. 
Secretary-Treasurer: Dr. Albert D. Frost, 681 E. Broad St., Columbus, Ohio. 
Time: First Monday of each month. 


Dattas ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. D. L. Bettison, Medical Arts Bldg., Dallas, Texas. 
Executive Secretary: Dr. W. Mood Knowles, Medical Arts Bldg., Dallas, Texas. 
Recording Secretary: Dr. L. A. Nelson, 4105 Live Oak, Dallas, Texas. 
Place: Dallas Athletic Club. Time: 6 p. m., first Tuesday of each month from 
October to June. The November, January and March meetings are devoted to 
clinical work. ; 


Detroit OrTo-LARYNGOLOGICAL SOCIETY 
President: Dr. C. C. McClelland, David Whitney Bldg., Detroit. 
Secretary-Treasurer: Dr. Don A. Cohoe, 13535 Woodward Ave., Detroit. 
Place: Maccabees Bldg. Time: Third Wednesday evening of each month from 
October to May. 


Fort Wortu Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. W. R. Thompson, 510 Main St., Fort Worth, Texas. 
Secretary-Treasurer: Dr. R. H. Needham, Fort Worth National Bank Bidg., 

Fort Worth, Texas. 
Place: University Club. Time: 6:30 p. m., first Friday of each month except 
July and August. 


Houston AcADEMY OF MEDICINE, EyYE, Ear, NosE AND THROAT SECTION 
President: Dr. Claude C. Cody, 1306 Walker Ave., Houston, Texas. 
Secretary: Dr. J. M. Robison, Eye, Ear, Nose and Throat Hospital, Houston, 
Texas. 


Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., first Thursday of each month from September to June. — 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Robert J. Masters, Hume-Mansur Bldg., Indianapolis. 
Secretary: Dr. Kenneth L. Craft, Hume-Mansur Bldg., Indianapolis. 

Place: University Club. Time: 6:30 p. m., second Thursday of each month from 
October to May. 


Kansas City Society OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. E. Eubank, Argyle Bldg., Kansas City, Mo. 

Secretary: Dr. O. S. Gilliland, Professional Bldg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 


Lone Beacu Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. W. B. Wright, Jr., 1209 Pine Ave., Long Beach, Calif. 
Secretary-Treasurer: Dr. M. A. Schurter, 114 E. 7th St., Long Beach, Calif. 
Place: Pacific Coast Club. Time: Last Wednesday of each month from September 
to June. 


Los ANGELES County MeEpicaL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. A. Ray Irvine, 727 W. 7th St., Los Angeles. 
Secretary-Treasurer: Dr. J. Frank Friesen, 727 W. 7th St., Los Angeles. 
Place: California Hospital, assembly room. Time: 8 p. m., first Monday of 
each month. 
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DIRECTORY 


MepicaL Socrety oF THE District oF CoLumBIA, SECTION ON 
OPHTHALMOLOGY AND OrTo-LARYNGOLOGY 

Chairman: Dr. Louis S. Greene, 1710 Rhode Island Ave. N. W., Washington. 

Secretary: Dr. E. R. Gookin, Medical Science Bldg., Washington. 

Place: 1718 M St. N. W. Time: 8 p. m.,, third Friday of each month. 


Mempuis SoOcIETY OF OPHTHALMOLOGY AND OtTo-LARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Blidg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


THE MILWAUKEE OTo-OPHTHALMIC SOCIETY 


President: Edward R. Ryan, 425 E. Water St., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 120 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. R. J. Warner, 706 Church St., Nashville. 


Secretary-Treasurer: Dr. W. W. Wilkerson, Jr., Bennie-Dillon Bldg., Nashville. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. William A. Wagner, Pere Marquette Bldg., New Orleans. 
Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bidg., New Orleans. 
Place: Eye, Ear, Nose and Throat Hospital. Time: January to June and October 
to January—third Thursday of each month. 


New ACADEMY OF MEDICINE, SECTION OF LARYNGOLOGY 
AND RHINOLOGY 


Chairman: Dr. Mervin C. Myerson, 12 E. 86th St., New York. 

Secretary: Dr. John M. Loré, 240 West End Ave., New York. 

Place: 103d St. and Sth Ave. Time: 8:30 p. m. fourth Wednesday of each 
month from October to May. 


New YorRK ACADEMY OF MEDICINE, SECTION OF OTOLOGY 


Chairman: Dr. Clarence H. Smith, 2 E. 54th St., New York. 

Secretary: Dr. James Garfield Dwyer, 57 W. 57th St., New York. 

Place: 103d St. and 5th Ave. Time: Second Friday of each month from October 
to May. 


OmAHA AND CounciIL BLuFFS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL 
SocretTy 

President: Dr. Charles M. Swab, Medical Arts Bldg., Omaha. 

Secretary-Treasurer: Dr. J. C. Davis, 1615 Howard St., Omaha. 


Place: Medical Arts Tea Room. Time: 5:15 and 7 p. m., third Wednesday of 
each month from October to May. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY | 
President: Dr. Henry A. Laessle, 13th and Spruce Sts., Philadelphia. | 


Secretary: Dr. Herman B. Cohen, 13th and Spruce Sts., Philadelphia. 
Place: College of Physicians. Time: 8:30 p. m., first Tuesday of each month 
from October to June. 
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PitTsBuRGH OTOLOGICAL SOCIETY 


Chairman: Dr. Watson Marshall, 121 University Pl., Pittsburgh. 
Secretary-Treasurer: Dr. Thomas B. McCollough, 121 University PI., Pittsburgh. 


RocHESTER Eye, Ear, NosE— anp THROAT SOCIETY 


Chairman: Dr. A. Vincent Walker, 833 South Ave., Rochester, N. Y. 

Secretary-Treasurer: Dr. John F. Gipner, 53 Fitzhugh St., Rochester, N. Y. 

Place: Rochester Medical Association, 13 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louis Ear, Nos—E aNp THROAT 


Acting President: Senior member of the executive committee: Dr. F. C. Simon, 
Arcade Bldg., St. Louis, Mo. 

Secretary: Dr. M. L. Hanson, Murphy Bldg., East St. Louis, Ill. 

Place: University Club Bldg. Time: Third Wednesday in February, April, 
October and December. 


San ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. F. W. Sorrell, Gibbs Bldg., San Antonio, Texas. 

Secretary-Treasurer: Dr. A. F. Clark, 728 Main Street, San Antonio, Texas. 

Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. N. Codd, 421 W. Riverside Ave., Spokane, Wash. 
Secretary: Dr. Marc Anthony, Old National Bank Bldg., Spokane, Wash. 


Syracuse Eye, Ear, Nose anp THROAT SOCIETY 


President: Dr. Searle B. Marlow, State Tower Bldg., Syracuse, N. Y. 

Secretary-Treasurer: Dr. A. Harry Rubenstein, Medical Arts Bldg., Syracuse, 
N. Y. 

Place: University Club. Time: Second Friday of each month except June, July 
and August. 
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abscess, 2 cases presenting interesting 
features 

electric stimulation of brain stem pro- 
duces nystagmus 

frontal sinusitis complicated by osteo- 
myelitis and extradural abscess 

otitic abscess of ; report of case with con- 
sideration of operative indications of 
mastoid involvements * 

otoneurologic symptoms in temperosphe- 
noidal lobe lesions 


electrosurgery in drainage 
*74 


Bronchiectasis in relation to sinus disease 804 
Bronchitis, peanut, experimental studies in. *569 
Broncho-esophagoscope 

Bronchoscopy in diagnosis 


Bronchus, cancer of 
endobronchial foreign bodies 
neoplasms of 
peanut in bronchus of infant 
months; bronchoscopy with recovery... 


Bursa pharyngea 


See under Compressed 
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sponse to tone and air impressions.... 239 
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Heatly, C. A.: Peanut bronchitis.......... *569 
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Houser, K. M.: Frontal sinusitis com- 
plicated by osteomyelitis and extra- 


Hunter, R. J.: Syphilis of temporal bone 
with acute pneumococcic meningitis... 525 


Hypacusia: See under Hearing 
Hyperpyrexia: See Fever 
Hypopharynx: See Pharynx 
Hypophysis: See Pituitary Body 


Imperatori, C. J.: Cardiospasm....... *178, 240 
Demonstrating broncho-esophagoscope ...*342 
Unusual foreign body.............- *213, 243 

Instruments: See also Apparatus 


demonstrating broncho-esophagoscope. ...*342 
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